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Annex 1  Key Categories

A1.1. Description of methodology used for identifying key sources and
reference to the key source tables in the CRF

This annex describes the key category analysis conducted for the 2011 Hungarian inventory.

The IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse
Gas Inventories (IPCC, 2000) recommend as good practice the identification of key source
categories of emissions. As a result of the adoption (Decision 13/CP.9) of the LULUCF Good
Practice Guidance (IPCC, 2003) the concept of key sources has been expanded in order to
cover LULUCF emissions by sources and removals by sinks. Therefore the term key
category is used in order to include both sources and sinks.

Generally, inventory uncertainty is lower when emissions are estimated using the available
most rigorous methods, but due to finite resources this may not be feasible for every
category. Therefore it is good practice to identify those categories (key categories) that have
the greatest contribution to overall inventory uncertainty in order to make the most efficient
use of available resources. In that context, a "key category" is one that is prioritized within the
national inventory system because its estimate has a significant influence on a country’s total
inventory of direct greenhouse gases in terms of the absolute level of emissions (level
assessment) or/and to the trend of emissions (trend assessment).

IPCC GPG 2000 describes two TIER level for identification of key categories. The difference
is that in TIER2 approach assessments are weighted with the uncertainty values of each
source category.

Both in TIER1 and TIER2 Approaches key categories are identified from two perspectives.
The first analyzes the emission contribution that each category makes to the national total
(with LULUCF). The second perspective analyzes the trend of emission contributions from
each category to identify where the greatest absolute changes (either increases or
reductions) have taken place over a given time (with LULUCF categories). The percent
contributions to both levels and trends in emissions are calculated and sorted from greatest
to least. A cumulative total is calculated for both approaches. IPCC has determined that a
cumulative contribution threshold of 95% for both level and trend assessments is a
reasonable approximation of 90% uncertainty for the Tier 1 method of determining key
categories (IPCC, 2000). The 95% cumulative contribution threshold has been used in this
analysis to define an upper boundary for key category identification. Therefore, when source
and/or sink contributions are sorted in decreasing order of importance, those that contribute
to 95% of the cumulative total are considered quantitatively to be key. Results for these
analyses are shown in Table A1-3 and Table Al-4.

The Equation 7.1 from GPG2000 was used for Level assessment and Equation 7.2 from
GPG2000 was used for Trend assessment.

Good practice first requires that source categories should be disaggregated into categories
from which key sources and sinks may be identified. Several recommendations exist for the
list of categories (aggregation/disaggregation level):

- IPCC GPG2000 Table 7.1; (does not include LULUCF)

- IPCC GPG LULUCF 2003; (includes LULUCF)

- EUlist (includes LULUCF) (more disaggregated)

- country specific list

TIER1 Level and Trend assessment was conducted on all list mentioned above, but it is
important to note that in CRF Table 7 and in NIR chapter 1.6 the key category analysis
performed on the disaggregation level presented in Table Al-1 is used in 2013 submission.
This list and the summary of results of Tierl analysis are shown in Table Al-1 below. This
list is more disaggregated than in the case of earlier submissions, which makes possible the
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more specific identification of the categories, where the available resources should be
concentrated. The list was set up giving more detailed insight into the most emitting sectors
and taking into account country specific properties. This list is used for compilation of CRF
Table 7 as well, so the list of source categories presented in the NIR and in CRF tables are
the same.

The full TIER1 key category analysis is presented in Table Al-6, using the format suggested
in GPG2000 Table 7A1 and Table 7A2.

Table Al-1 Category list used in Tier 1 analysis

A B C D
IPCC Source Categories Direct Key If C Yes.
Greenhouse Source Criteria for
Gas Category | Identification
Flag

1Ala Energy - Stationary Combustion - Public [ CH, No
electricity and heat production/ biomass

1Ala Energy - Stationary Combustion - Public | N,O No
electricity and heat production/ biomass

1Ala Energy - Stationary Combustion - Public [ CH, No
electricity and heat production/ gas

1Ala Energy - Stationary Combustion - Public | CO, Yes L1 T1
electricity and heat production/ gas

1Ala Energy - Stationary Combustion - Public | N,O No
electricity and heat production/ gas

1Ala Energy - Stationary Combustion - Public [ CH, No
electricity and heat production/ liquid

1Ala Energy - Stationary Combustion - Public |CO, Yes T1
electricity and heat production/ liquid

1Ala Energy - Stationary Combustion - Public | N,O No
electricity and heat production/ liquid

1Ala Energy - Stationary Combustion - Public [ CH, No
electricity and heat production/ other

1Ala Energy - Stationary Combustion - Public |CO, Yes L1 T1
electricity and heat production/ other

1Ala Energy - Stationary Combustion - Public | N,O No
electricity and heat production/ other

1Ala Energy - Stationary Combustion - Public |[CH, No
electricity and heat production/ solid

1Ala Energy - Stationary Combustion - Public |CO, Yes L1 T1
electricity and heat production/ solid

1Ala Energy - Stationary Combustion - Public | N,O No
electricity and heat production/ solid

1Alb Energy - Stationary Combustion - CH, No
Petroleum refining/ biomass

1Alb Energy - Stationary Combustion - N,O No
Petroleum refining/ biomass

1Alb Energy - Stationary Combustion - CH, No
Petroleum refining/ gas

1Alb Energy - Stationary Combustion - CO, Yes L1
Petroleum refining/ gas

1A1b Energy - Stationary Combustion - N,O No
Petroleum refining/ gas

1A1b Energy - Stationary Combustion - CH,4 No
Petroleum refining/ liquid

1A1b Energy - Stationary Combustion - CO, Yes L1
Petroleum refining/ liquid

1Alb Energy - Stationary Combustion - N,O No
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Petroleum refining/ liquid

1A1b Energy - Stationary Combustion - CH,4 No
Petroleum refining/ other

1A1b Energy - Stationary Combustion - CO, No
Petroleum refining/ other

1A1b Energy - Stationary Combustion - N,O No
Petroleum refining/ other

1Alc Energy - Stationary Combustion - Manuf. | CH, No
of solid fuels and other energy industries/
biomass

1Alc Energy - Stationary Combustion - Manuf. [ N,O No
of solid fuels and other energy industries/
biomass

1Alc Energy - Stationary Combustion - Manuf. | CH, No
of solid fuels and other energy industries/
gas

1Alc Energy - Stationary Combustion - Manuf. | CO, No
of solid fuels and other energy industries/
gas

1Alc Energy - Stationary Combustion - Manuf. [ N,O No
of solid fuels and other energy industries/
gas

1Alc Energy - Stationary Combustion - Manuf. | CH, No
of solid fuels and other energy industries/
liquid

1Alc Energy - Stationary Combustion - Manuf. | CO, No
of solid fuels and other energy industries/
liquid

1Alc Energy - Stationary Combustion - Manuf. [ N,O No
of solid fuels and other energy industries/
liquid

1Alc Energy - Stationary Combustion - Manuf. | CH, No
of solid fuels and other energy industries/
solid

1Alc Energy - Stationary Combustion - Manuf. | CO, No
of solid fuels and other energy industries/
solid

1Alc Energy - Stationary Combustion - Manuf. [ N,O No
of solid fuels and other energy industries/
solid

1A2 Energy - Manufacturing Industries and CH, No
Construction/ biomass

1A2 Energy - Manufacturing Industries and N,O No
Construction/ biomass

1A2 Energy - Manufacturing Industries and CH, No
Construction/ gas

1A2 Energy - Manufacturing Industries and CO, Yes L1 T1
Construction/ gas

1A2 Energy - Manufacturing Industries and N,O No
Construction/ gas

1A2 Energy - Manufacturing Industries and CH,4 No
Construction/ liquid

1A2 Energy - Manufacturing Industries and CO, Yes L1 T1
Construction/ liquid

1A2 Energy - Manufacturing Industries and N,O No
Construction/ liquid

1A2 Energy - Manufacturing Industries and CH,4 No
Construction/ other

1A2 Energy - Manufacturing Industries and CO, No
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Construction/ other

1A2 Energy - Manufacturing Industries and N,O No
Construction/ other

1A2 Energy - Manufacturing Industries and CH,4 No
Construction/ solid

1A2 Energy - Manufacturing Industries and CO, Yes L1 T1
Construction/ solid

1A2 Energy - Manufacturing Industries and N,O No
Construction/ solid

1A3b Energy - Mobile combustion - Road CH,4 No
transportation/ biomass

1A3b Energy - Mobile combustion - Road N,O No
transportation/ biomass

1A3b Energy - Mobile combustion - Road CH,4 No
transportation/ gn

1A3b Energy - Mobile combustion - Road CO, No
transportation/ gn

1A3b Energy - Mobile combustion - Road N,O No
transportation/ gn

1A3b Energy - Mobile combustion - Road CH, No
transportation/ Id

1A3b Energy - Mobile combustion - Road CO, Yes L1 T1
transportation/ Id

1A3b Energy - Mobile combustion - Road N,O No
transportation/ Id

1A3b Energy - Mobile combustion - Road CH, No
transportation/ Ig

1A3b Energy - Mobile combustion - Road CO, Yes L1 T1
transportation/ Ig

1A3b Energy - Mobile combustion - Road N,O No
transportation/ Ig

1A3b Energy - Mobile combustion - Road CH, No
transportation/ |l

1A3b Energy - Mobile combustion - Road CO, No
transportation/ |l

1A3b Energy - Mobile combustion - Road N,O No
transportation/ |l

1A3c Energy - Mobile combustion - Other: Civil [ CH,4 No
Aviation, Railways, Navigation/ gas

1A3c Energy - Mobile combustion - Other: Civil | CO, No
Aviation, Railways, Navigation/ gas

1A3c Energy - Mobile combustion - Other: Civil | N,O No
Aviation, Railways, Navigation/ gas

1A3c Energy - Mobile combustion - Other: Civil [ CH,4 No
Aviation, Railways, Navigation/ liquid

1A3c Energy - Mobile combustion - Other: Civil | CO, Yes T1
Aviation, Railways, Navigation/ liquid

1A3c Energy - Mobile combustion - Other: Civil | N,O No
Aviation, Railways, Navigation/ liquid

1A3c Energy - Mobile combustion - Other: Civil [ CH,4 No
Aviation, Railways, Navigation/ solid

1A3c Energy - Mobile combustion - Other: Civil | CO, No
Aviation, Railways, Navigation/ solid

1A3c Energy - Mobile combustion - Other: Civil | N,O No
Aviation, Railways, Navigation/ solid

1A4 Energy - Stationary Combustion - Other/ [CH, No
biomass

1A4 Energy - Stationary Combustion - Other/ [ N,O No
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biomass

1A4 Energy - Stationary Combustion - Other/ |CH, No
gas

1A4 Energy - Stationary Combustion - Other/ | CO, Yes L1 T1
gas

1A4 Energy - Stationary Combustion - Other/ [ N,O No
gas

1A4 Energy - Stationary Combustion - Other/ |CH, No
liquid

1A4 Energy - Stationary Combustion - Other/ | CO, Yes L1 T1
liquid

1A4 Energy - Stationary Combustion - Other/ [ N,O No
liguid

1A4 Energy - Stationary Combustion - Other/ |CH, Yes T1
solid

1A4 Energy - Stationary Combustion - Other/ | CO, Yes L1 T1
solid

1A4 Energy - Stationary Combustion - Other/ [ N,O No
solid

1Bla Energy - Fugitive Emissions from Fuels - | CH, Yes T1
Solid Fuels

1Bla Energy - Fugitive Emissions from Fuels - | CO, No
Solid Fuels

1Bla Energy - Fugitive Emissions from Fuels - [ N,O No
Solid Fuels

1B2a Energy - Fugitive Emissions from Fuels - | CH, No
Oil and Natural Gas

1B2a Energy - Fugitive Emissions from Fuels - | CO, No
Oil and Natural Gas

1B2a Energy - Fugitive Emissions from Fuels - [ N,O No
Oil and Natural Gas

1B2b Energy - Fugitive Emissions from Fuels - | CH, Yes L1 T1
Oil and Natural Gas

1B2b Energy - Fugitive Emissions from Fuels - | CO, No
Oil and Natural Gas

1B2b Energy - Fugitive Emissions from Fuels - [ N,O No
Oil and Natural Gas

1B2c Energy - Fugitive Emissions from Fuels - | CH, No
Oil and Natural Gas

1B2c Energy - Fugitive Emissions from Fuels - | CO, No
Oil and Natural Gas

1B2c Energy - Fugitive Emissions from Fuels - [ N,O No
Oil and Natural Gas

1B2d Energy - Fugitive Emissions from Fuels - | CH, Yes L1 T1
Oil and Natural Gas

1B2d Energy - Fugitive Emissions from Fuels - | CO, No
Oil and Natural Gas

1B2d Energy - Fugitive Emissions from Fuels - [ N,O No
Oil and Natural Gas

2A1 Industrial Processes - Mineral Products - [ CO, Yes L1 T1
Cement production

2A2 Industrial Processes - Mineral Products - [ CO, Yes T1
Lime production

2A3 Industrial Processes - Mineral Products - [ CO, Yes L1 T1
Limestone and dolomit use

2A5 Industrial Processes - Mineral Products - [ CO, No
Asphalt roofing

2A6 Industrial Processes - Mineral Products - | CO, No
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Road paving with asphalt
2A7 Industrial Processes - Mineral Products - |[CH, No
Other
2A7 Industrial Processes - Mineral Products - |[CO, Yes T1
Other
2A7 Industrial Processes - Mineral Products - | N,O No
Other
2B1 Industrial Processes - Chemical Industry [CH, No
- Ammonia production
2B1 Industrial Processes - Chemical Industry |CO, Yes L1 T1
- Ammonia production
2B1 Industrial Processes - Chemical Industry [ N,O No
- Ammonia production
2B2 Industrial Processes - Chemical Industry |CO, No
- Nitric acid production
2B2 Industrial Processes - Chemical Industry [ N,O Yes T1
- Nitric acid production
2B5 Industrial Processes - Chemical Industry |[CH, No
- Other
2B5 Industrial Processes - Chemical Industry |CO, No
- Other
2B5 Industrial Processes - Chemical Industry [ N,O No
- Other
2C1 Industrial Processes - Metal Production - | CH, No
Iron and steel production
2C1 Industrial Processes - Metal Production - | CO, Yes L1 T1
Iron and steel production
2C2 Industrial Processes - Metal Production - | CH, No
Ferroalloys production
2C2 Industrial Processes - Metal Production - | CO, No
Ferroalloys production
2C3 Industrial Processes - Metal Production - | CH, No
Aluminium production
2C3 Industrial Processes - Metal Production - | CO, No
Aluminium production
2C4 Industrial Processes - Metal Production - | PFCs No
Aluminium production
2D Industrial Processes - Other Production |[CO, No
2E Industrial Processes - Production of HFCs No
Halocarbons and SFg
2E Industrial Processes - Production of PFCs No
Halocarbons and SFg
2E Industrial Processes - Production of SFg No
Halocarbons and SFg
2Fal Industrial Processes - Consumption of HFCs Yes L1 T1
Halocarbons and SFg - Refrigeration and
iar conditioning equipment
2Fal Industrial Processes - Consumption of PFCs No
Halocarbons and SFg - Refrigeration and
iar conditioning equipment
2Fa2 Industrial Processes - Consumption of HFCs No
Halocarbons and SFg - Foam blowing
2Fa2 Industrial Processes - Consumption of PFCs No
Halocarbons and SFg - Foam blowing
2Fa3 Industrial Processes - Consumption of HFCs No
Halocarbons and SFg - Fire extinguishers
2Fa3 Industrial Processes - Consumption of PFCs No

Halocarbons and SFg - Fire extinguishers
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2Fa4d Industrial Processes - Consumption of HFCs No
Halocarbons and SFg - Aerosols
2Fa4d Industrial Processes - Consumption of PFCs No
Halocarbons and SFg - Aerosols
2Fa8 Industrial Processes - Consumption of SFe No
Halocarbons and Sk - Electrical
equipment
2Fa9 Industrial Processes - Consumption of SFe No
Halocarbons and SFg - Other
2G1 Industrial Processes - Feedstocks CO, Yes L1 T1
2G2 Industrial Processes - Non-energy use of | CO, No
fuels
3a Solvent and Other Product Use - Paint CO, No
Application
3b Solvent and Other Product Use - CO, No
Degreasing and Dry Cleaning
3d Solvent and Other Product Use - Other N,O Yes L1 T1
4A(2,4,7,10,R) | Agriculture - Enteric Fermentation CH, No
/Buffalo, goat,mule, rabbit, other
4A1 Agriculture - Enteric Fermentation /Cattle | CH, Yes L1 T1
4A3 Agriculture - Enteric Fermentation /Sheep | CH, No
4A6 Agriculture - Enteric Fermentation /Horse | CH,4 No
4A8 Agriculture - Enteric Fermentation /Swine | CH, No
4A9 Agriculture - Enteric Fermentation /Poultry | CH, No
4B(2,4,7,10,R) | Agriculture - Manure Management CH,4 No
/Buffalo, goat,mule, rabbit, other
4B12 Agriculture - Manure Management N,O No
/Liquid
4B13 Agriculture - Manure Management /Solid | N,O Yes L1 T1
4B14 Agriculture - Manure Management /Other | N,O No
AWMS
4B1 Agriculture - Manure Management /Cattle | CH, Yes L1 T1
4B3 Agriculture - Manure Management CH, No
/Sheep
4B6 Agriculture - Manure Management CH, No
/Horse
4B8 Agriculture - Manure Management CH, Yes L1 T1
/Swine
4B9 Agriculture - Manure Management CH, No
/Poultry
4C Agriculture - Rice Cultivation CH, No
4D1.1. Agriculture - Agricultural Soils - Direct N,O Yes L1 T1
soil emissions /Syntetic Fertilizer
4D1.2-4. Agriculture - Agricultural Soils - Direct N,O Yes L1
soil emissions /Animal Manure and other
4D2 Agriculture - Agricultural Soils - Pasture, | N,O No
range and paddock manure
4D3 Agriculture - Agricultural Soils - Indirect | N,O Yes L1 T1
emissions
4F Agriculture - Field Burning of Agricultural | CH,4 No
Residues
4F Agriculture - Field Burning of Agricultural | N,O No
Residues
5A1 LULUCEF - Forest Land - remaining CH, No
5A1 LULUCEF - Forest Land - remaining CO, Yes L1
5A1 LULUCEF - Forest Land - remaining N,O No
5A2 LULUCEF - Forest Land - converted to CH, No
5A2 LULUCEF - Forest Land - converted to CO, Yes L1 T1
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5A2 LULUCF - Forest Land - converted to N,O No

5B1 LULUCEF - Cropland - remaining CH,4 No

5B1 LULUCEF - Cropland - remaining CO, Yes L1 T1

5B1 LULUCEF - Cropland - remaining N,O No

5B2 LULUCEF - Cropland - converted to CH,4 No

5B2 LULUCEF - Cropland - converted to CO, Yes L1 T1

5B2 LULUCEF - Cropland - converted to N,O No

5C1 LULUCEF - Grassland remaining CH4 No
Grassland

5C1 LULUCEF - Grassland remaining CO, Yes L1 T1
Grassland

5C1 LULUCEF - Grassland remaining N,O No
Grassland

5C2 LULUCF - Land converted to Grassland CO, Yes L1 T1

5D2 LULUCF - Land converted to Wetlands CO, No

5E2 LULUCF - Land converted to Settlements | CO, No

5F2 LULUCF - Land converted to Other Land |CO, No

6A Waste - Solid Waste Disposal on Land CH, Yes L1 T1

6A Waste - Solid Waste Disposal on Land CO, No

6B1 Waste - Wastewater Handling - Industrial | CH, No

6B1 Waste - Wastewater Handling - Industrial | N,O No

6B2 Waste - Wastewater Handling - Domestic | CH, Yes L1
and Commercial

6B2 Waste - Wastewater Handling - Domestic | N,O Yes L1
and Commercial

6C Waste - Waste Incineration CH, No

6C Waste - Waste Incineration CO, No

6C Waste - Waste Incineration N,O No

6D Waste - Other CH, No

6D Waste - Other CO, No

6D Waste - Other N,O No

TIER2 Level and Trend assessment was conducted on a less disaggregated list, suggested
by the IPCC GPGs (with LULUCF) complemented by some HU specific points. Several
additions were needed also in order to achieve the full coverage of emissions (for example
sector 3 is added, however GPGs do not mention it). This list and the notes on the categories
where further aggregation/disaggregation was performed are shown in Table Al-2 below.
The required uncertainty values for source categories are listed in Table A7-1. The
calculation was performed using the spreadsheet 6.1 described in the IPCC Good Practice
Guidance (IPCC, 2000). The percent contributions to both levels and trends in emissions are
calculated and sorted from greatest to least. A cumulative total is calculated for both
approaches and the key source categories are identified by accounting for those that add up
to 90 % of the cumulative total. Results from Tier 2 approach can be seen in Table Al- 4,
Table A1-5

The results of Level and Trend assessments using both approaches are summarized in
Table 1.1 in chapter 1.6 of the NIR.

Table A1-2 List of source categories used for TIER2 assessment

IP

cogg IPCC Source category GHG Note/Source
1. A Stationary Combustion - Gas CO, GPG2000

1. A Stationary Combustion - Oil CO, GPG2000

Al0
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IPCC
code IPCC Source category GHG Note/Source
1. A. Stationary Combustion - Coal CO, GPG2000
1A Stationary Combustion - Other Fuel CO, |GPG2000
1. A Stationary Combustion - all subcategories N.O GPG2000
1. A Stationary Combustion - all subcategories CH,4 GPG2000
1. A. 3. B. | Mobile Combustion - Road Vehicles CO, GPG2000
HU specific- aggregated
1.A. 3. Mobile Combustion - Other vehicles CO, from all subcategories in
1.A3.
HU specific- aggregated
1.A. 3. Mobile Combustion - all subcategories CH,4 from all subcategories in
1.A3.
HU specific- aggregated
1. A 3. Mobile Combustion - all subcategories N,O from all subcategories in
1.A.3.
1.B. 1. Fugitive Emissions from Coal Mining and Handling CH,4 GPG2000
1.B. 2. Fugitive Emissions from Oil and Gas Operations CO, GPG2000
1.B. 2. Fugitive Emissions from Oil and Gas Operations N.O GPG2000
Fugitive Emissions from Oil and Gas Operations
1.B.2 (Main Source: Gas Distribution) CH, GPG2000
HU specific- aggregated
2. Industry - all subcategories CH,4 from all subcategories in
sector 2
HU specific- aggregated
. from all subcategories in
2. Industry - all subcategories N,O sector 2 (including Nitric
Acid production)
2.A. 1. Cement Production CO, GPG2000
2.A. 2. Lime Production CO, GPG2000
2.A.3. Limestone and Dolomite Use CO, GPG2000
HU specific- addition to the
2.A. 7. Other Mineral Products CO, list of suggested IPCC
source categories
HU specific - addition to the
2.B. 1. Ammonia Processes CO, list of suggested IPCC
source categories
2.B. 2. Nitric Acid Production CO, GPG2000
2.C. Metal Production CO, GPG2000
2.-3. All PCF emissions PFCs | HU specific - aggregation
2.-3. All HCF emissions HFCs | HU specific - aggregation
2.-3. All SF6 emissions SFs HU specific - aggregation
HU specific - addition to the
2.G. Feedstocks and non-energy use CO2 list of suggested IPCC
source categories
HU specific- addition to the
3. Solvent and Other Product Use CO, list of suggested IPCC
source categories
HU specific- addition to the
3. Solvent and Other Product Use N,O list of suggested IPCC
source categories
4. A. Enteric Fermentation in Domestic Livestock CH, GPG2000
4. B. Manure Management CH,4 GPG2000

All
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ngg IPCC Source category GHG Note/Source

4. B. Manure Management N,O GPG2000

4. C. Rice Cultivation CH, GPG2000

4.D. 1. Direct N,O Emissions from Agricultural Soils N,O GPG2000

4.D. 2. Pasture, Range and Paddock Manure N,O GPG2000

4.D. 3. g\w;:lrceucliuNréO Emissions from Nitrogen Used in N,O GPG2000

5 A 1 Forest Land Remaining Forest Land CO, GPG LULUCF 2003
5 A 1 Forest Land Remaining Forest Land N,O GPG LULUCF 2003
5 A 1 Forest Land Remaining Forest Land CH,4 GPG LULUCF 2003
5.A. 2. Land converted Forest Land CO, GPG LULUCF 2003
5.B. 1. Cropland Remaining Cropland CO, GPG LULUCF 2003
5.B. 1. Cropland Remaining Cropland CH4 GPG LULUCF 2003
5. B. Cropland N20 GPG LULUCF 2003
5.B. 2. Land converted Cropland CO, GPG LULUCF 2003
5.C. 1. Grassland Remaining Grassland CO, GPG LULUCF 2003
5.C. 1. Grassland Remaining Grassland CH4 GPG LULUCF 2003
5.C. 1. Grassland Remaining Grassland N20 GPG LULUCF 2003
5.C. 2. Land converted Grassland CO, GPG LULUCF 2003
5.D.1 Wetlands remaining Wetlands CO, |GPG LULUCF 2003
5.D.2 Land converted to Wetlands CO, |GPG LULUCF 2003
5.E. 2. Land converted Settlements CO, GPG LULUCF 2003
5 F. 2. Land converted Other Land CO, GPG LULUCF 2003
6. A. Solid Waste Disposal Sites CH,4 GPG2000

6. B. Wastewater Handling N,O GPG2000

6. B. Wastewater Handling CH, GPG2000

6. C. Waste Incineration CO, GPG2000

6. C. Waste Incineration CH, GPG2000

6. C. Waste Incineration N,O GPG2000
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Al.2. Results of the key category analysis

CRF code + note

Table A1-3 TIER1 Level assessment

IPCC Categories

Direct

Greenhouse
Gas

Current
Year
(2011)
Emission

(Gg)

Emissio
nin
absolute
value
(Gg CO»-
eq.)

ANNEX 1

Level Cumulative
Assessment Total
) )

1A4gaCO2 Energy - Stationary Combustion - Other 11 465.94 | 11465.94
1AlasoCO2 Energy - Stationary Combustion - Public electricity and heat CO2 7651.40( 7651.40 10.6% 26.6%
production
1A3bldCO2 Energy - Mobile combustion - Road transportation CO2 742877 | 7428.77 10.3% 36.9%
1AlagaCO2 Energy - Stationary Combustion - Public electricity and heat CO2 6 068.24 | 6068.24 8.4% 45.3%
production
1A3blgCO2 Energy - Mobile combustion - Road transportation CO2 3598.21| 3598.21 5.0% 50.3%
1A2gaC0O2 Energy - Manufacturing Industries and Construction CO2 2900.95( 2900.95 4.0% 54.4%
6ACH4 Waste - Solid Waste Disposal on Land CH4 2790.74| 2790.74 3.9% 58.3%
2C1C0O2 Industrial Processes - Metal Production - Iron and steel production CO2 2235.70| 2235.70 3.1% 61.4%
4D3N20 Agriculture - Agricultural Soils - Indirect emissions N20 1859.31| 1859.31 2.6% 64.0%
5A1CO2 LULUCEF - Forest Land - remaining CO2 -1854.79| 1854.79 2.6% 66.5%
4D1.1. N20 Agriculture - Agricultural Soils - Direct soil emissions/ Synthetic N20 1654.11| 1654.11 2.3% 68.8%
Fertilizer
5B1CO2 LULUCEF - Cropland - remaining CO2 -1585.36 | 1585.36 2.2% 71.0%
1B2bCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 152559 | 1525.59 2.1% 73.2%
4D1.2-4. N20 Agriculture - Agricultural Soils - Direct soil emissions / Animal N20 1377.02| 1377.02 1.9% 75.1%
Manure and other
1A41iCO2 Energy - Stationary Combustion - Other CO2 1274.90| 1274.90 1.8% 76.8%
4AlcaCH4 Agriculture - Enteric Fermentation /Cattle CH4 1146.35| 1146.35 1.6% 78.4%
5A2C0O2 LULUCEF - Forest Land - converted to CO2 -1109.74| 1109.74 1.5% 80.0%
1A1bliCO2 Energy - Stationary Combustion - Petroleum refining CO2 991.31| 991.31 1.4% 81.4%
2G1C0O2 Industrial Processes - Feedstocks CO2 951.55 951.55 1.3% 82.7%
2FalHFCs Industrial Processes - Consumption of Halocarbons and SF6 - HFCs 860.73| 860.73 1.2% 83.9%
Refrigeration and air conditioning equipment
4B8swCH4 Agriculture - Manure Management /Swine CH4 74141 74141 1.0% 84.9%
1A4s0CO2 Energy - Stationary Combustion - Other CO2 725.12| 725.12 1.0% 85.9%
4B13soN20 Agriculture - Manure Management /Solid N20 623.34| 623.34 0.9% 86.8%
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2A1CO2 Industrial Processes - Mineral Products - Cement production
1AlbgaCO2 Energy - Stationary Combustion - Petroleum refining CO2 551.26 | 551.26 0.8% 88.3%
2B1CO2 Industrial Processes - Chemical Industry - Ammonia production CO2 543.93| 543.93 0.8% 89.1%
4BlcaCH4 Agriculture - Manure Management /Cattle CH4 536.46 | 536.46 0.7% 89.8%
1A2s0CO2 Energy - Manufacturing Industries and Construction CO2 516.68| 516.68 0.7% 90.6%
1B2dCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 487.62| 487.62 0.7% 91.2%
5C1CO2 LULUCEF - Grassland remaining Grassland CO2 430.85| 430.85 0.6% 91.8%
2A3CO2 Industrial Processes - Mineral Products - Limestone and dolomite CO2 345.82 345.82 0.5% 92.3%
use
1A2liCO2 Energy - Manufacturing Industries and Construction CO2 313.84| 313.84 0.4% 92.7%
5B2C0O2 LULUCEF - Cropland - converted to CO2 309.40| 309.40 0.4% 93.2%
6B2CH4 Waste - Waste-water Handling - Domestic and Commercial CH4 302.17 302.17 0.4% 93.6%
1AlaotCO2 Energy - Stationary Combustion - Public electricity and heat CO2 278.52 278.52 0.4% 94.0%
production
3dN20 Solvent and Other Product Use - Other N20 275.56 275.56 0.4% 94.4%
6B2N20 Waste - Waste-water Handling - Domestic and Commercial N20 272.15| 272.15 0.4% 94.7%
5C2C02 LULUCF - Land converted to Grassland CO2 -233.25 233.25 0.3% 95.1%
1A4biCH4 Energy - Stationary Combustion - Other CH4 226.19| 226.19 0.3% 95.4%
4D2N20 Agriculture - Agricultural Soils - Pasture, range and paddock manure N20 218.72| 218.72 0.3% 95.7%
4B140tN20 Agriculture - Manure Management /Other AWMS N20 204.82| 204.82 0.3% 96.0%
1AlcsoCO2 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CO2 196.07 196.07 0.3% 96.2%
industries
4A3shCH4 Agriculture - Enteric Fermentation /Sheep CH4 191.60| 191.60 0.3% 96.5%
2A2C0O2 Industrial Processes - Mineral Products - Lime production CO2 178.36| 178.36 0.2% 96.8%
1A1aliCO2 Energy - Stationary Combustion - Public electricity and heat production | CO2 177.20 177.20 0.2% 97.0%
5E2C0O2 LULUCEF - Land converted to Settlements CO2 175.56| 175.56 0.2% 97.3%
1A3cliCO2 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CO2 144.75| 144.75 0.2% 97.5%
2A7CO2 Industrial Processes - Mineral Products - Other CO2 143.56| 143.56 0.2% 97.7%
1B2bCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 126.03 126.03 0.2% 97.8%
2Fa8SF6 Industrial Processes - Consumption of Halocarbons and SF6 - SF6 122.40 122.40 0.2% 98.0%
Electrical equipment
4A8swCH4 Agriculture - Enteric Fermentation CH4 98.26 98.26 0.1% 98.1%
2Fa2HFCs Industrial Processes - Consumption of Halocarbons and SF6 - Foam HFCs 96.47 96.47 0.1% 98.3%
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blowing
6CCO2 Waste - Waste Incineration CO2 92.88 92.88 0.1% 98.4%
1B2cCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 88.89 88.89 0.1% 98.5%
1A3blICO2 Energy - Mobile combustion - Road transportation CO2 82.17 82.17 0.1% 98.6%
1A3bldN20 Energy - Mobile combustion - Road transportation N20 77.59 77.59 0.1% 98.7%
2Fa9SF6 Industrial Processes - Consumption of Halocarbons and SF6 - Other SF6 61.97 61.97 0.1% 98.8%
1A20tCO2 Energy - Manufacturing Industries and Construction CO2 49.33 49.33 0.1% 98.9%
1B2cCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 48.18 48.18 0.1% 99.0%
1A4soCH4 Energy - Stationary Combustion - Other CH4 45.42 45.42 0.1% 99.0%
1A4biN20 Energy - Stationary Combustion - Other N20 44.54 44.54 0.1% 99.1%
2B5CH4 Industrial Processes - Chemical Industry - Other CH4 39.95 39.95 0.1% 99.1%
1B2aCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 37.86 37.86 0.1% 99.2%
5B2N20 LULUCEF - Cropland - converted to N20 35.36 35.36 0.0% 99.2%
5A1CH4 LULUCEF - Forest Land - remaining CH4 34.92 34.92 0.0% 99.3%
3aC02 Solvent and Other Product Use - Paint Application CO2 33.96 33.96 0.0% 99.3%
1A3blgN20 Energy - Mobile combustion - Road transportation N20 33.69 33.69 0.0% 99.4%
1AlasoN20 Energy - Stationary Combustion - Public electricity and heat production | N20 33.33 33.33 0.0% 99.4%
4A6horseCH4 Agriculture - Enteric Fermentation /Horse CH4 27.69 27.69 0.0% 99.5%
6B1CH4 Waste - Waste-water Handling - Industrial CH4 27.07 27.07 0.0% 99.5%
1A1abiN20 Energy - Stationary Combustion - Public electricity and heat production | N20 25.32 25.32 0.0% 99.5%
4B9poCH4 Agriculture - Manure Management /Poultry CH4 25.10 25.10 0.0% 99.6%
1A4gaCH4 Energy - Stationary Combustion - Other CH4 21.57 21.57 0.0% 99.6%
2Fad4HFCs Industrial Processes - Consumption of Halocarbons and SF6 - HFCs 19.93 19.93 0.0% 99.6%
Aerosols

6DN20 Waste - Other N20 17.02 17.02 0.0% 99.7%
1A3blgCH4 Energy - Mobile combustion - Road transportation CH4 17.01 17.01 0.0% 99.7%
1A1botCO2 Energy - Stationary Combustion - Petroleum refining CO2 15.93 15.93 0.0% 99.7%
4A(2,4,7,10,R)buf,g | Agriculture - Enteric Fermentation CH4 15.40 15.40 0.0% 99.7%
oat,mule,rabbit,

otCH4

6DCH4 Waste - Other CH4 15.37 15.37 0.0% 99.8%
4A9poCH4 Agriculture - Enteric Fermentation CH4 14.48 14.48 0.0% 99.8%
2B2N20 Industrial Processes - Chemical Industry - Nitric acid production N20 13.45 13.45 0.0% 99.8%
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1AlabiCH4 Energy - Stationary Combustion - Public electricity and heat production | CH4 12.87 12.87 0.0% 99.8%
4CCH4 Agriculture - Rice Cultivation CH4 11.38 11.38 0.0% 99.8%
2Fa3HFCs Industrial Processes - Consumption of Halocarbons and SF6 - Fire HFCs 10.48 10.48 0.0% 99.8%
extinguishers
1B1aCH4 Energy - Fugitive Emissions from Fuels - Solid Fuels CH4 9.58 9.58 0.0% 99.9%
1A4gaN20 Energy - Stationary Combustion - Other N20 6.37 6.37 0.0% 99.9%
1A3bldCH4 Energy - Mobile combustion - Road transportation CH4 5.72 5.72 0.0% 99.9%
1A2gaCH4 Energy - Manufacturing Industries and Construction CH4 5.46 5.46 0.0% 99.9%
1AlaotN20 Energy - Stationary Combustion - Public electricity and heat production | N20 5.19 5.19 0.0% 99.9%
4B12IiN20 Agriculture - Manure Management N20 4.67 4.67 0.0% 99.9%
4B3shCH4 Agriculture - Manure Management /Sheep CH4 4.45 4.45 0.0% 99.9%
2C1CH4 Industrial Processes - Metal Production - Iron and steel production CH4 4.36 4.36 0.0% 99.9%
1A2biN20 Energy - Manufacturing Industries and Construction N20 4.20 4.20 0.0% 99.9%
1A4liCH4 Energy - Stationary Combustion - Other CH4 3.90 3.90 0.0% 99.9%
5A1N20 LULUCEF - Forest Land - remaining N20 3.54 3.54 0.0% 99.9%
1A4liIN20 Energy - Stationary Combustion - Other N20 3.45 3.45 0.0% 99.9%
1A4soN20 Energy - Stationary Combustion - Other N20 3.41 3.41 0.0% 99.9%
1AlagaN20 Energy - Stationary Combustion - Public electricity and heat production | N20 3.37 3.37 0.0% 99.9%
5D2C0O2 LULUCEF - Land converted to Wetlands CO2 3.02 3.02 0.0% 99.9%
1AlcgaCO2 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CO2 2.86 2.86 0.0% 99.9%
industries

6CN20 Waste - Waste Incineration N20 2.86 2.86 0.0% 99.9%
1A1bliN20 Energy - Stationary Combustion - Petroleum refining N20 2.83 2.83 0.0% 100.0%
1AlaotCH4 Energy - Stationary Combustion - Public electricity and heat production | CH4 2.64 2.64 0.0% 100.0%
1AlagaCH4 Energy - Stationary Combustion - Public electricity and heat production | CH4 2.28 2.28 0.0% 100.0%
1A20tN20 Energy - Manufacturing Industries and Construction N20 2.15 2.15 0.0% 100.0%
4B6horseCH4 Agriculture - Manure Management /Horse CH4 2.14 2.14 0.0% 100.0%
1A2biCH4 Energy - Manufacturing Industries and Construction CH4 2.05 2.05 0.0% 100.0%
1A3bgnCO2 Energy - Mobile combustion - Road transportation CO2 2.01 2.01 0.0% 100.0%
4B(2,4,7,10,R)buf,g | Agriculture - Manure Management /Buffalo, goat, mule, rabbit, other CH4 1.93 1.93 0.0% 100.0%
oat,mule,rabbit,otC

H4

1AlasoCH4 Energy - Stationary Combustion - Public electricity and heat production | CH4 1.91 1.91 0.0% 100.0%
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5B1CH4 LULUCE - Cropland - remaining CH4 1.79 1.79 0.0% 100.0%
1A2s0N20 Energy - Manufacturing Industries and Construction N20 1.71 1.71 0.0% 100.0%
1A3blICH4 Energy - Mobile combustion - Road transportation CH4 1.71 1.71 0.0% 100.0%
2FalPFCs Industrial Processes - Consumption of Halocarbons and SF6 - PFCs 1.70 1.70 0.0% 100.0%
Refrigeration and air conditioning equipment
1A2gaN20 Energy - Manufacturing Industries and Construction N20 1.61 1.61 0.0% 100.0%
1A2s0CH4 Energy - Manufacturing Industries and Construction CH4 1.46 1.46 0.0% 100.0%
6CCH4 Waste - Waste Incineration CH4 1.15 1.15 0.0% 100.0%
1A20tCH4 Energy - Manufacturing Industries and Construction CH4 1.09 1.09 0.0% 100.0%
1A1bliCH4 Energy - Stationary Combustion - Petroleum refining CH4 0.96 0.96 0.0% 100.0%
1A2liIN20 Energy - Manufacturing Industries and Construction N20 0.64 0.64 0.0% 100.0%
5B1N20 LULUCEF - Cropland - remaining N20 0.48 0.48 0.0% 100.0%
5C1CH4 LULUCEF - Grassland remaining Grassland CH4 0.47 0.47 0.0% 100.0%
1A1aliN20 Energy - Stationary Combustion - Public electricity and heat production | N20 0.43 0.43 0.0% 100.0%
1A3cliN20 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | N20O 0.37 0.37 0.0% 100.0%
1A1botN20 Energy - Stationary Combustion - Petroleum refining N20 0.36 0.36 0.0% 100.0%
1A1lbgaN20 Energy - Stationary Combustion - Petroleum refining N20 0.31 0.31 0.0% 100.0%
5C1N20 LULUCEF - Grassland remaining Grassland N20 0.25 0.25 0.0% 100.0%
1B2aCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 0.21 0.21 0.0% 100.0%
1AlbgaCH4 Energy - Stationary Combustion - Petroleum refining CH4 0.21 0.21 0.0% 100.0%
1A3cliCH4 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CH4 0.21 0.21 0.0% 100.0%
1B2cN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 0.21 0.21 0.0% 100.0%
1AlcsoN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 0.20 0.20 0.0% 100.0%
industries
1AlbotCH4 Energy - Stationary Combustion - Petroleum refining CH4 0.18 0.18 0.0% 100.0%
1AlaliCH4 Energy - Stationary Combustion - Public electricity and heat production | CH4 0.14 0.14 0.0% 100.0%
1A2liCH4 Energy - Manufacturing Industries and Construction CH4 0.14 0.14 0.0% 100.0%
1AlcsoCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 0.08 0.08 0.0% 100.0%
industries
1A3bIIN20 Energy - Mobile combustion - Road transportation N20 0.08 0.08 0.0% 100.0%
1A3bgnCH4 Energy - Mobile combustion - Road transportation CH4 0.07 0.07 0.0% 100.0%
3bCO2 Solvent and Other Product Use - Degreasing and Dry Cleaning CO2 0.04 0.04 0.0% 100.0%
1A3bgnN20 Energy - Mobile combustion - Road transportation N20 0.03 0.03 0.0% 100.0%
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1A1cbiN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 0.01 0.01 0.0% 100.0%
industries
1A1cbiCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 0.01 0.01 0.0% 100.0%
industries
1AlcgaN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 0.00 0.00 0.0% 100.0%
industries
1AlcgaCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 0.00 0.00 0.0% 100.0%
industries
2B2CO2 Industrial Processes - Chemical Industry - Nitric acid production CO2 0.00 0.00 0.0% 100.0%
1A1bbiCH4 Energy - Stationary Combustion - Petroleum refining CH4 NO 0.00 0.0% 100.0%
1A1bbiN20 Energy - Stationary Combustion - Petroleum refining N20 NO 0.00 0.0% 100.0%
1A1cliCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 NO 0.00 0.0% 100.0%
industries
1A1cliCO2 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CO2 NO 0.00 0.0% 100.0%
industries
1A1cliN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 NO 0.00 0.0% 100.0%
industries
1A3bbiCH4 Energy - Mobile combustion - Road transportation CH4 IE 0.00 0.0% 100.0%
1A3bbiN20 Energy - Mobile combustion - Road transportation N20 IE 0.00 0.0% 100.0%
1A3cgaCH4 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CH4 0.00 0.00 0.0% 100.0%
1A3cgaCO2 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CO2 0.00 0.00 0.0% 100.0%
1A3cgaN20 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | N20O 0.00 0.00 0.0% 100.0%
1A3csoCH4 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CH4 NO 0.00 0.0% 100.0%
1A3csoCO2 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CO2 NO 0.00 0.0% 100.0%
1A3csoN20 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | N20O NO 0.00 0.0% 100.0%
1B1aCO2 Energy - Fugitive Emissions from Fuels - Solid Fuels CO2 IE.NA.NO 0.00 0.0% 100.0%
1B1aN20 Energy - Fugitive Emissions from Fuels - Solid Fuels N20 NA.NO 0.00 0.0% 100.0%
1B2aN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 IE.NO 0.00 0.0% 100.0%
1B2bN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 0.00 0.00 0.0% 100.0%
1B2dCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 NA 0.00 0.0% 100.0%
1B2dN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 NA 0.00 0.0% 100.0%
2A5C0O2 Industrial Processes - Mineral Products - Asphalt roofing CO2 NA 0.00 0.0% 100.0%
2A6CO2 Industrial Processes - Mineral Products - Road paving with asphalt CO2 NA 0.00 0.0% 100.0%

Al8



HUNGARY

CRF code + note

National Inventory Report 1985-2011

IPCC Categories

Direct
Greenhouse
Gas

Current
Year
(2011)
Emission

(Gg)

Emissio
nin
absolute
value
(Gg CO»-
eq.)

ANNEX 1

Level
Assessment
%

Cumulative
Total
%

2A7CH4 Industrial Processes - Mineral Products - Other CH4 NA.NO 0.00 0.0% 100.0%
2A7TN20 Industrial Processes - Mineral Products - Other N20 NA.NO 0.00 0.0% 100.0%
2B1CH4 Industrial Processes - Chemical Industry - Ammonia production CH4 NO 0.00 0.0% 100.0%
2B1N20 Industrial Processes - Chemical Industry - Ammonia production N20 NO 0.00 0.0% 100.0%
2B5CO2 Industrial Processes - Chemical Industry - Other CO2 IE.NO 0.00 0.0% 100.0%
2B5N20 Industrial Processes - Chemical Industry - Other N20 NO 0.00 0.0% 100.0%
2C2CH4 Industrial Processes - Metal Production - Ferroalloys production CH4 NO 0.00 0.0% 100.0%
2C2C02 Industrial Processes - Metal Production - Ferroalloys production CO2 NO 0.00 0.0% 100.0%
2C3CH4 Industrial Processes - Metal Production - Aluminium production CH4 NO 0.00 0.0% 100.0%
2C3C02 Industrial Processes - Metal Production - Aluminium production CO2 NO 0.00 0.0% 100.0%
2C4PFCs Industrial Processes - Metal Production - Aluminium production PFCs NO 0.00 0.0% 100.0%
2DCO2 Industrial Processes - Other Production CO2 NO 0.00 0.0% 100.0%
2EHFCs Industrial Processes - Production of Halocarbons and SF6 HFCs NA.NO 0.00 0.0% 100.0%
2EPFCs Industrial Processes - Production of Halocarbons and SF6 PFCs NA 0.00 0.0% 100.0%
2ESF6 Industrial Processes - Production of Halocarbons and SF6 SF6 NA.NO 0.00 0.0% 100.0%
2Fa2PFCs Industrial Processes - Consumption of Halocarbons and SF6 - Foam PFCs NO 0.00 0.0% 100.0%
blowing
2Fa3PFCs Industrial Processes - Consumption of Halocarbons and SF6 - Fire PFCs NO 0.00 0.0% 100.0%
extinguishers
2Fa4PFCs Industrial Processes - Consumption of Halocarbons and SF6 - PFCs NO 0.00 0.0% 100.0%
Aerosols
2G2C02 Industrial Processes - Non-energy use of fuels CO2 NO 0.00 0.0% 100.0%
AFCH4 Agriculture - Field Burning of Agricultural Residues CH4 NA.NO 0.00 0.0% 100.0%
4FN20 Agriculture - Field Burning of Agricultural Residues N20 NA.NO 0.00 0.0% 100.0%
5A2CH4 LULUCEF - Forest Land - converted to CH4 NO 0.00 0.0% 100.0%
5A2N20 LULUCEF - Forest Land - converted to N20 IE.NO 0.00 0.0% 100.0%
5B2CH4 LULUCEF - Cropland - converted to CH4 IE.NO 0.00 0.0% 100.0%
5F2C0O2 LULUCEF - Land converted to Other Land CO2 NE.NO 0.00 0.0% 100.0%
6ACO2 Waste - Solid Waste Disposal on Land CO2 NA.NO 0.00 0.0% 100.0%
6B1N20 Waste - Waste-water Handling - Industrial N20 NE 0.00 0.0% 100.0%
6DCO2 Waste - Other CO2 NA 0.00 0.0% 100.0%
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1A4gaC0O2 Energy - Stationary Combustion - Other 4938.59 | 11465.94
1A4s50CO2 Energy - Stationary Combustion - Other CO2 | 12280.76 725.12 0.15 12.0% 27.2%
1A3bldCO2 Energy - Mobile combustion - Road transportation CO2 2761.76 | 7428.77 0.13 10.4% 37.6%
1A41iCO2 Energy - Stationary Combustion - Other CcO2 7114.45| 1274.90 0.07 5.4% 43.0%
2B2N20 Industrial Processes - Chemical Industry - Nitric acid production N20 454151 13.45 0.06 4.9% 47.8%
1AlaliCO2 Energy - Stationary Combustion - Public electricity and heat COo2 4429.88 177.20 0.06 4.5% 52.3%
production
1AlagaCO2 Energy - Stationary Combustion - Public electricity and heat CcO2 6212.71| 6068.24 0.05 4.2% 56.5%
production
1A2liCO2 Energy - Manufacturing Industries and Construction CO2 3813.60 313.84 0.05 3.6% 60.1%
1A2gaC0O2 Energy - Manufacturing Industries and Construction CO2 7964.65| 2900.95 0.04 3.4% 63.4%
1A2s0CO2 Energy - Manufacturing Industries and Construction CO2 3848.42 516.68 0.04 3.2% 66.7%
6ACH4 Waste - Solid Waste Disposal on Land CH4 1917.30| 2790.74 0.04 2.9% 69.6%
5B1CO2 LULUCEF - Cropland - remaining CO2 181.82| 1585.36 0.03 2.7% 72.3%
1A3blgCO2 Energy - Mobile combustion - Road transportation CO2 4083.88 | 3598.21 0.03 2.1% 74.3%
1AlasoCO2 Energy - Stationary Combustion - Public electricity and heat CO2 | 14582.44| 7651.40 0.03 2.0% 76.3%
production
5A2C0O2 LULUCEF - Forest Land - converted to CO2 128.22| 1109.74 0.02 1.9% 78.2%
1B2bCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 946.54| 1525.59 0.02 1.7% 79.9%
2FalHFCs Industrial Processes - Consumption of Halocarbons and SF6 - HFC 0.00 860.73 0.02 1.5% 81.4%
Refrigeration and air conditioning equipment S
2G1C02 Industrial Processes - Feedstocks CO2 468.07 951.55 0.02 1.2% 82.6%
1B1aCH4 Energy - Fugitive Emissions from Fuels - Solid Fuels CH4 923.01 9.58 0.01 1.0% 83.6%
4AlcaCH4 Agriculture - Enteric Fermentation /Cattle CH4 2792.96| 1146.35 0.01 1.0% 84.6%
2A1CO2 Industrial Processes - Mineral Products - Cement production CO2 1778.28 563.62 0.01 0.9% 85.5%
4B8swCH4 Agriculture - Manure Management /Swine CH4 2047.40 741.41 0.01 0.9% 86.4%
4D3N20 Agriculture - Agricultural Soils - Indirect emissions N20 3842.99| 1859.31 0.01 0.8% 87.2%
2B1CO2 Industrial Processes - Chemical Industry - Ammonia production CO2 1616.22 543.93 0.01 0.8% 88.0%
5C1C0O2 LULUCEF - Grassland remaining Grassland CO2 8.59 430.85 0.01 0.8% 88.7%
1A4s0CH4 Energy - Stationary Combustion - Other CH4 725.58 45.42 0.01 0.7% 89.4%
1A3cliCO2 Energy - Mobile combustion - Other: Civil Aviation, Railways, CO2 790.11 144.75 0.01 0.6% 90.0%
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Base Current
Direct (132?27) (zgﬂ) Vi) Con:/r?bu Cumulative
CRF Code + note IPCC Categories GHG Emission | Emission RIS tion to Total %
(abs. Gg | (abs. Gg il Trend
COz-eq.) | COz-eq.)
Navigation
5B2C0O2 LULUCEF - Cropland - converted to CO2 16.90 309.40 0.01 0.5% 90.5%
4Bl1lcaCH4 Agriculture - Manure Management /Cattle CH4 1374.02 536.46 0.01 0.5% 91.1%
4D1.1. N20 Agriculture - Agricultural Soils - Direct soil emissions/ Synthetic N20 3225.36| 1654.11 0.01 0.5% 91.6%
Fertilizer
4B13soN20 Agriculture - Manure Management /Solid N20 1470.46 623.34 0.01 0.5% 92.0%
2A7CO2 Industrial Processes - Mineral Products - Other CO2 642.13 143.56 0.01 0.4% 92.5%
5C2C02 LULUCF - Land converted to Grassland CO2 2.64 233.25 0.01 0.4% 92.9%
1B2dCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 434.74 487.62 0.01 0.4% 93.3%
2C1C02 Industrial Processes - Metal Production - Iron and steel production CO2 4085.34| 2235.70 0.01 0.4% 93.7%
1AlaotCO2 Energy - Stationary Combustion - Public electricity and heat CO2 97.62 278.52 0.01 0.4% 94.1%
production
2A2C0O2 Industrial Processes - Mineral Products - Lime production CO2 645.03 178.36 0.00 0.4% 94.5%
2A3CO2 Industrial Processes - Mineral Products - Limestone and dolomite CO2 248.68 345.82 0.00 0.4% 94.8%
use
3dN20 Solvent and Other Product Use - Other N20 154.17 275.56 0.00 0.3% 95.2%
1A4biCH4 Energy - Stationary Combustion - Other CH4 76.84 226.19 0.00 0% 95%
5A1C0O2 LULUCEF - Forest Land - remaining CO2 2792.79| 1854.79 0.00 0% 96%
1A1bliCO2 Energy - Stationary Combustion - Petroleum refining CO2 1370.33 991.31 0.00 0% 96%
1AlcsoCO2 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CO2 75.82 196.07 0.00 0% 96%
industries
5E2C0O2 LULUCEF - Land converted to Settlements CO2 68.53 175.56 0.00 0% 97%
6B2CH4 Waste - Waste-water Handling - Domestic and Commercial CH4 722.85 302.17 0.00 0% 97%
2Fa2HFCs Industrial Processes - Consumption of Halocarbons and SF6 - Foam HFCs 0.00 96.47 0.00 0% 97%
blowing
4B140tN20 Agriculture - Manure Management /Other AWMS N20 499.88 204.82 0.00 0% 97%
6CCO2 Waste - Waste Incineration CO2 0.00 92.88 0.00 0% 97%
6B2N20 Waste - Waste-water Handling - Domestic and Commercial N20 300.31 272.15 0.00 0% 98%
4D1.2-4. N20 Agriculture - Agricultural Soils - Direct soil emissions /Animal Manure and | N20 244154 1377.02 0.00 0% 98%
other
1A3blICO2 Energy - Mobile combustion - Road transportation CO2 0.00 82.17 0.00 0% 98%
2Fa8SF6 Industrial Processes - Consumption of Halocarbons and SF6 - Electrical | SF6 73.05 122.40 0.00 0% 98%
equipment
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1A1lbgaCO2 Energy - Stationary Combustion - Petroleum refining CO2 808.19 551.26 0.00 0% 98%
2Fa9SF6 Industrial Processes - Consumption of Halocarbons and SF6 - Other SF6 0.00 61.97 0.00 0% 98%
4A3shCH4 Agriculture - Enteric Fermentation /Sheep CH4 419.71 191.60 0.00 0% 98%
6B1CH4 Waste - Waste-water Handling - Industrial CH4 135.44 27.07 0.00 0% 99%
1A20tCO2 Energy - Manufacturing Industries and Construction CO2 0.00 49.33 0.00 0% 99%
1A3bldN20 Energy - Mobile combustion - Road transportation N20 48.67 77.59 0.00 0% 99%
4B9poCH4 Agriculture - Manure Management /Poultry CH4 120.39 25.10 0.00 0% 99%
1B2cCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 225.08 88.89 0.00 0% 99%
1B2bCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 134.44 126.03 0.00 0% 99%
3aC02 Solvent and Other Product Use - Paint Application CO2

130.24 33.96 0.00 0% 99%
1A4biN20 Energy - Stationary Combustion - Other N20 15.12 44.54 0.00 0% 99%
2B5CH4 Industrial Processes - Chemical Industry - Other CH4 7.84 39.95 0.00 0% 99%
5B2N20 LULUCF - Cropland - converted to N20 4.40 35.36 0.00 0% 99%
1A4soN20 Energy - Stationary Combustion - Other N20 59.63 3.41 0.00 0% 99%
4D2N20 Agriculture - Agricultural Soils - Pasture, range and paddock manure N20 313.51 218.72 0.00 0% 99%
1B2cCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 127.27 48.18 0.00 0% 99%
1A1abiN20 Energy - Stationary Combustion - Public electricity and heat production N20 0.00 25.32 0.00 0% 99%
1B2aCH4 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CH4 104.93 37.86 0.00 0% 99%
2Fad4HFCs Industrial Processes - Consumption of Halocarbons and SF6 - Aerosols | HFCs 0.00 19.93 0.00 0% 100%
ACCH4 Agriculture - Rice Cultivation CH4 50.54 11.38 0.00 0% 100%
5A1CH4 LULUCEF - Forest Land - remaining CH4 28.79 34.92 0.00 0% 100%
6DN20 Waste - Other N20 0.00 17.02 0.00 0% 100%
1A4gaCH4 Energy - Stationary Combustion - Other CH4 9.29 21.57 0.00 0% 100%
1A1botCO2 Energy - Stationary Combustion - Petroleum refining CO2 0.00 15.93 0.00 0% 100%
6DCHA4 Waste - Other CH4 0.00 15.37 0.00 0% 100%
1AlabiCH4 Energy - Stationary Combustion - Public electricity and heat production CH4 0.00 12.87 0.00 0% 100%
4A(2,4,7,10,R)buf,g | Agriculture - Enteric Fermentation /Buffalo, goat, mule, rabbit, other CH4 7.47 15.40 0.00 0% 100%
oat,mule,rabbit,
otCH4
2Fa3HFCs Industrial Processes - Consumption of Halocarbons and SF6 - Fire HFCs 0.00 10.48 0.00 0% 100%
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Current
Year %
@o11) "€ contribu-
Emission 753855 jion to
(abs. Gg il Trend
CO»-eq.)

Base
Years
Direct (1985-87)
GHG Emission
(abs. Gg
COz-eq.)

Cumulative

+
CRF Code + note Total %

IPCC Categories

extinguishers
1A4liCH4 Energy - Stationary Combustion - Other CH4 20.87 3.90 0.00 0% 100%
1A2s0N20 Energy - Manufacturing Industries and Construction N20 16.90 171 0.00 0% 100%
1A3blgN20 Energy - Mobile combustion - Road transportation N20 42.49 33.69 0.00 0% 100%
1A4liIN20 Energy - Stationary Combustion - Other N20 18.49 3.45 0.00 0% 100%
1A3blgCH4 Energy - Mobile combustion - Road transportation CH4 40.61 17.01 0.00 0% 100%
1AlasoN20 Energy - Stationary Combustion - Public electricity and heat production N20 66.82 33.33 0.00 0% 100%
1A1aliN20 Energy - Stationary Combustion - Public electricity and heat production N20 10.78 0.43 0.00 0% 100%
4A6horseCH4 Agriculture - Enteric Fermentation /Horse CH4 37.31 27.69 0.00 0% 100%
1A2liIN20 Energy - Manufacturing Industries and Construction N20 9.54 0.64 0.00 0% 100%
1A4gaN20 Energy - Stationary Combustion - Other N20 2.74 6.37 0.00 0% 100%
1AlasoCH4 Energy - Stationary Combustion - Public electricity and heat production CH4 9.85 1.91 0.00 0% 100%
1A3bldCH4 Energy - Mobile combustion - Road transportation CH4 3.27 5.72 0.00 0% 100%
1AlaotN20 Energy - Stationary Combustion - Public electricity and heat production N20 2.48 5.19 0.00 0% 100%
1A2s0CH4 Energy - Manufacturing Industries and Construction CH4 8.41 1.46 0.00 0% 100%
1A2gaCH4 Energy - Manufacturing Industries and Construction CH4 14.98 5.46 0.00 0% 100%
1A2biN20 Energy - Manufacturing Industries and Construction N20 1.11 4.20 0.00 0% 100%
4B3shCH4 Agriculture - Manure Management /Sheep CH4 12.89 4.45 0.00 0% 100%
4B12liN20 Agriculture - Manure Management /Liquid N20 13.24 4.67 0.00 0% 100%
1AlcgaCO2 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CO2 0.00 2.86 0.00 0% 100%

industries
6CN20 Waste - Waste Incineration N20 0.00 2.86 0.00 0% 100%
1A3cliN20 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | N20O 4.37 0.37 0.00 0% 100%
1A20tN20 Energy - Manufacturing Industries and Construction N20 0.00 2.15 0.00 0% 100%
1AlaliCH4 Energy - Stationary Combustion - Public electricity and heat production CH4 3.65 0.14 0.00 0% 100%
1A3bgnCO2 Energy - Mobile combustion - Road transportation CO2 0.00 2.01 0.00 0% 100%
1AlaotCH4 Energy - Stationary Combustion - Public electricity and heat production CH4 1.26 2.64 0.00 0% 100%
5A1N20 LULUCEF - Forest Land - remaining N20 2.92 3.54 0.00 0% 100%
1A3blICH4 Energy - Mobile combustion - Road transportation CH4 0.00 1.71 0.00 0% 100%
1A2biCH4 Energy - Manufacturing Industries and Construction CH4 0.57 2.05 0.00 0% 100%
2FalPFCs Industrial Processes - Consumption of Halocarbons and SF6 - PFCs 0.00 1.70 0.00 0% 100%

Refrigeration and air conditioning equipment
1AlagaN20 Energy - Stationary Combustion - Public electricity and heat production N20 3.45 3.37 0.00 0% 100%

A23




HUNGARY

CRF Code + note

National Inventory Report 1985-2011

IPCC Categories

Direct

GHG

Base
Years
(1985-87)
Emission
(abs. Gg
COz-eq.)

Current
Year
(2011)
Emission
(abs. Gg
CO»-eq.)

Trend
Assess-
ment

ANNEX 1

%
Contribu-
tion to
Trend

Cumulative
Total %

6CCHA4 Waste - Waste Incineration CH4 0.00 1.15 0.00 0% 100%
1A2liCH4 Energy - Manufacturing Industries and Construction CH4 2.15 0.14 0.00 0% 100%
1A20tCH4 Energy - Manufacturing Industries and Construction CH4 0.00 1.09 0.00 0% 100%
1A2gaN20 Energy - Manufacturing Industries and Construction N20 4.42 1.61 0.00 0% 100%
5B1CH4 LULUCEF - Cropland - remaining CH4 1.24 1.79 0.00 0% 100%
4A9poCHA4 Agriculture - Enteric Fermentation /Poultry CH4 25.75 14.48 0.00 0% 100%
5D2C0O2 LULUCEF - Land converted to Wetlands CO2 3.42 3.02 0.00 0% 100%
1AlagaCH4 Energy - Stationary Combustion - Public electricity and heat production CH4 2.34 2.28 0.00 0% 100%
4B(2,4,7,10,R)buf,g | Agriculture - Manure Management /Buffalo, goat, mule, rabbit, other CH4 4.41 1.93 0.00 0% 100%
oat,mule,rabbit,otC

H4

1A3cliCH4 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CH4 1.24 0.21 0.00 0% 100%
1A1bliN20 Energy - Stationary Combustion - Petroleum refining N20 3.87 2.83 0.00 0% 100%
2C1CH4 Industrial Processes - Metal Production - Iron and steel production CH4 7.97 4.36 0.00 0% 100%
4B6horseCH4 Agriculture - Manure Management /Horse CH4 2.88 2.14 0.00 0% 100%
1A1botN20 Energy - Stationary Combustion - Petroleum refining N20 0.00 0.36 0.00 0% 100%
5B1N20 LULUCEF - Cropland - remaining N20 0.33 0.48 0.00 0% 100%
1B2aCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 0.67 0.21 0.00 0% 100%
1AlbotCH4 Energy - Stationary Combustion - Petroleum refining CH4 0.00 0.18 0.00 0% 100%
1A1bliCH4 Energy - Stationary Combustion - Petroleum refining CH4 1.31 0.96 0.00 0% 100%
1AlcsoN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 0.05 0.20 0.00 0% 100%

industries
1B2cN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 0.60 0.21 0.00 0% 100%
1A3blIN20 Energy - Mobile combustion - Road transportation N20 0.00 0.08 0.00 0% 100%
1A3bgnCH4 Energy - Mobile combustion - Road transportation CH4 0.00 0.07 0.00 0% 100%
1AlcsoCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 0.03 0.08 0.00 0% 100%
industries

2B2CO2 Industrial Processes - Chemical Industry - Nitric acid production CO2 0.08 0.00 0.00 0% 100%
1A1lbgaN20 Energy - Stationary Combustion - Petroleum refining N20 0.45 0.31 0.00 0% 100%
3bCO2 Solvent and Other Product Use - Degreasing and Dry Cleaning CO2 0.00 0.04 0.00 0% 100%
5C1CH4 LULUCEF - Grassland remaining Grassland CH4 0.73 0.47 0.00 0% 100%
1A3bgnN20 Energy - Mobile combustion - Road transportation N20 0.00 0.03 0.00 0% 100%
1AlbgaCH4 Energy - Stationary Combustion - Petroleum refining CH4 0.30 0.21 0.00 0% 100%
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1A1chiN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 0.00 0.01 0.00 0% 100%
industries

1A1cbiCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 0.00 0.01 0.00 0% 100%
industries

1AlcgaN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 0.00 0.00 0.00 0% 100%
industries

1AlcgaCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 0.00 0.00 0.00 0% 100%
industries

1A1bbiCH4 Energy - Stationary Combustion - Petroleum refining CH4 0.00 0.00 0.00 0% 100%

1A1bbiN20 Energy - Stationary Combustion - Petroleum refining N20 0.00 0.00 0.00 0% 100%

1A1cliCH4 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CH4 0.00 0.00 0.00 0% 100%
industries

1A1cliCO2 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | CO2 0.00 0.00 0.00 0% 100%
industries

1A1cliN20 Energy - Stationary Combustion - Manuf. of solid fuels and other energy | N20 0.00 0.00 0.00 0% 100%
industries

1A3bbiCH4 Energy - Mobile combustion - Road transportation CH4 0.00 0.00 0.00 0% 100%

1A3bbiN20 Energy - Mobile combustion - Road transportation N20 0.00 0.00 0.00 0% 100%

1A3cgaCH4 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CH4 0.00 0.00 0.00 0% 100%

1A3cgaCO2 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CO2 0.00 0.00 0.00 0% 100%

1A3cgaN20 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | N20O 0.00 0.00 0.00 0% 100%

1A3csoCH4 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CH4 0.06 0.00 0.00 0% 100%

1A3csoCO2 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | CO2 23.36 0.00 0.00 0% 100%

1A3csoN20 Energy - Mobile combustion - Other: Civil Aviation, Railways, Navigation | N20O 0.11 0.00 0.00 0% 100%

1B1aCO2 Energy - Fugitive Emissions from Fuels - Solid Fuels CO2 3.60 0.00 0.00 0% 100%

1B1aN20 Energy - Fugitive Emissions from Fuels - Solid Fuels N20 0.00 0.00 0.00 0% 100%

1B2aN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 0.00 0.00 0.00 0% 100%

1B2bN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 0.00 0.00 0.00 0% 100%

1B2dCO2 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas CO2 0.00 0.00 0.00 0% 100%

1B2dN20 Energy - Fugitive Emissions from Fuels - Oil and Natural Gas N20 0.00 0.00 0.00 0% 100%

2A5CO2 Industrial Processes - Mineral Products - Asphalt roofing CO2 0.00 0.00 0.00 0% 100%

2A6CO2 Industrial Processes - Mineral Products - Road paving with asphalt CO2 0.00 0.00 0.00 0% 100%
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2A7CH4 Industrial Processes - Mineral Products - Other
2A7N20 Industrial Processes - Mineral Products - Other N20 0.00 0.00 0.00 0% 100%
2B1CH4 Industrial Processes - Chemical Industry - Ammonia production CH4 0.00 0.00 0.00 0% 100%
2B1N20 Industrial Processes - Chemical Industry - Ammonia production N20 0.00 0.00 0.00 0% 100%
2B5CO2 Industrial Processes - Chemical Industry - Other CO2 0.00 0.00 0.00 0% 100%
2B5N20 Industrial Processes - Chemical Industry - Other N20 0.00 0.00 0.00 0% 100%
2C2CH4 Industrial Processes - Metal Production - Ferroalloys production CH4 0.00 0.00 0.00 0% 100%
2C2C02 Industrial Processes - Metal Production - Ferroalloys production CO2 39.12 0.00 0.00 0% 100%
2C3CH4 Industrial Processes - Metal Production - Aluminium production CH4 0.00 0.00 0.00 0% 100%
2C3C02 Industrial Processes - Metal Production - Aluminium production CO2 132.74 0.00 0.00 0% 100%
2C4PFCs Industrial Processes - Metal Production - Aluminium production PFCs 268.49 0.00 0.00 0% 100%
2DCO2 Industrial Processes - Other Production CO2 0.00 0.00 0.00 0% 100%
2EHFCs Industrial Processes - Production of Halocarbons and SF6 HFCs 0.00 0.00 0.00 0% 100%
2EPFCs Industrial Processes - Production of Halocarbons and SF6 PFCs 0.00 0.00 0.00 0% 100%
2ESF6 Industrial Processes - Production of Halocarbons and SF6 SF6 0.00 0.00 0.00 0% 100%
2Fa2PFCs Industrial Processes - Consumption of Halocarbons and SF6 - Foam PFCs 0.00 0.00 0.00 0% 100%
blowing
2Fa3PFCs Industrial Processes - Consumption of Halocarbons and SF6 - Fire PFCs 0.00 0.00 0.00 0% 100%
extinguishers

2Fa4PFCs Industrial Processes - Consumption of Halocarbons and SF6 - Aerosols | PFCs 0.00 0.00 0.00 0% 100%
2G2C02 Industrial Processes - Non-energy use of fuels CO2 82.90 0.00 0.00 0% 100%
4FCH4 Agriculture - Field Burning of Agricultural Residues CH4 45.51 0.00 0.00 0% 100%
4FN20 Agriculture - Field Burning of Agricultural Residues N20 13.34 0.00 0.00 0% 100%
5A2CH4 LULUCEF - Forest Land - converted to CH4 0.00 0.00 0.00 0% 100%
5A2N20 LULUCEF - Forest Land - converted to N20 0.00 0.00 0.00 0% 100%
5B2CH4 LULUCEF - Cropland - converted to CH4 0.00 0.00 0.00 0% 100%
5F2C0O2 LULUCEF - Land converted to Other Land CO2 0.00 0.00 0.00 0% 100%
6ACO2 Waste - Solid Waste Disposal on Land CO2 0.00 0.00 0.00 0% 100%
6B1N20 Waste - Waste-water Handling - Industrial N20 0.00 0.00 0.00 0% 100%
6DCO2 Waste - Other CO2 0.00 0.00 0.00 0% 100%
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Table A1-5 TIER2 Level assessment

Current Year Activity
Direct (2011) Data Uncer-
Greenh Emission tainty Emission Combined Level Assess- Contribution to
IPCC Categories Factor Uncertainty ment with Total
ouse Uncer-tainty Uncertainty Uncertainty (%)
Gas (Gg CO2-
() eq.)

Cumulative
Total

(%)

(Gg CO2-eq.) ‘

Direct N20O Emissions from

Agricultural Soils N20 3031.13 0 381.30 381.30 18.53 40.45 40.45
Indirect N2O Emissions from

Nitrogen Used in Agriculture N20 1859.31 0 148.50 148.50 4.43 9.66 50.11
Emissions from Wastewater

Handling N20 272.15 10 1000.00 1000.05 4.36 9.53 59.64
Stationary Combustion - Gas CcO2 20 989.25 5 5.00 7.07 2.38 5.19 64.83
Cropland remaining Cropland CcO2 -1 585.36 0 92.07 92.07 2.34 5.11 69.94
Fugitive Emissions from Oil and

Gas Operations (Main Source: Gas

Distribution) CH4 2 099.26 2 50.00 50.04 1.68 3.68 73.62
CH4 Emissions from Solid Waste

Disposal Sites CH4 2 790.74 10 30.00 31.62 1.42 3.09 76.71
Forest Land remaining forest Land CcCO2 -1854.79 35 31.62 46.80 1.39 3.04 79.74
N20O Emissions from Manure

Management N20 832.84 0 100.31 100.31 1.34 2.92 82.67
Mobile Combustion - Road co2 11 111.15 5 5.00 7.07 1.26 2.75 85.42
Stationary Combustion - Coal CcCO2 9 089.27 2 5.00 5.39 0.78 1.71 87.13
Grassland remaining Grassland CO2 430.85 0 90.49 90.49 0.63 1.36 88.49
CH4 Emissions from Manure

Management CH4 1311.48 0 24.00 24.00 0.50 1.10 89.60
Land converted to Cropland CO2 309.40 0 94.94 94.94 0.47 1.03 90.62
Fugitive Emissions from Oil and Gas

Operations co2 215.13 100 80.00 128.06 0.44 0.96 91.59
Land converted to Grassland co2 -233.25 0 102.06 102.06 0.38 0.83 92.42
Pasture. range and paddock manure | N20 218.72 0 105.45 105.45 0.37 0.81 93.23
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HFCs Emissions from Industry HFCs 987.62 10 20.00 22.36 0.35 0.77 94.00
CH4 Emissions from Enteric

Fermentation in Domestic Livestock | CH4 1493.78 0 13.35 13.35 0.32 0.70 94.70
Land converted to Forest Land CcCO2 -1109.74 8 15.58 17.70 0.31 0.69 95.39
SF6 Emissions from Industry SF6 184.37 80 20.00 82.46 0.24 0.53 95.92
Stationary Combustion - Oil CO2 2757.25 2 5.00 5.39 0.24 0.52 96.44
CO2 Emission from Metal Production | cO2 2 235.70 2 5.00 5.39 0.19 0.42 96.86
Emissions from Wastewater Handling | CH4 329.25 20 30.00 36.06 0.19 0.42 97.27
Mobile Combustion N20 111.77 5 100.00 100.12 0.18 0.39 97.67
Feedstocks and non-energy use of

fuels CcCO2 951.55 5 10.00 11.18 0.17 0.37 98.04
Cropland N20 35.84 0 277.44 277.44 0.16 0.35 98.39
Non-CO2 Emission from Stationary

Fuel Combustion N20 139.44 3 50.00 50.09 0.11 0.24 98.63
Land converted to Settlements CcO2 175.56 0 36.89 36.89 0.10 0.23 98.86
Forest Land remaining forest Land | CH4 34.92 0 148.74 148.74 0.08 0.18 99.04
CO2 Emission from Other Mineral

Products CcO2 143.56 10 30.00 31.62 0.07 0.16 99.20
Stationary Combustion - Other Fuel | co2 343.78 5 10.00 11.18 0.06 0.13 99.33
Non-CO2 Emission from Stationary

Fuel Combustion CH4 328.57 3 8.00 8.54 0.05 0.10 99.43
CH4 Emission from Rice Cultivation | CH4 11.38 5 153.47 198.24 0.04 0.08 99.51
CO2 emissions from Waste

Incineration CO2 92.88 10 20.00 22.36 0.03 0.07 99.58
CO2 Emission from Cement

Production CO2 563.62 2 2.00 2.83 0.03 0.06 99.64
CO2 Emission from Ammonia

Processes CO2 543.93 2 2.00 2.83 0.02 0.05 99.69
Mobile Combustion CH4 24.72 5 50.00 50.25 0.02 0.04 99.74
Mobile Combustion - Other Cco2 144.75 5 5.00 7.07 0.02 0.04 99.77
CO2 Emission from Lime Production | CO2 178.36 5 2.00 5.39 0.02 0.03 99.81
CH4 Emission from Industry CH4 44.31 1 20.00 20.02 0.01 0.03 99.84
CO2 Emission from Limestone and

Dolomite Use CO2 345.82 2 1.00 2.24 0.01 0.03 99.86
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CO2 Emission from Solvent and
Other Product Use CcO2 34.00 10 20.00 22.36 0.01 0.03 99.89
N20O Emission from Solvent and
Other Product Use N20O 275.56 2 1.00 2.24 0.01 0.02 99.91
Forest Land remaining forest Land

N20 3.54 0 152.53 152.53 0.01 0.02 99.93
N20 Emissions from Other Waste N20 17.02 10 30.00 31.62 0.01 0.02 99.95
CH4 Emissions from Other Waste CH4 15.37 10 30.00 31.62 0.01 0.02 99.97
N20O Emissions from Waste
Incineration N20O 2.86 5 100.00 100.12 0.00 0.01 99.98
Land converted to Wetlands Cco2 3.02 50 75.00 90.14 0.00 0.01 99.99
Cropland remaining Cropland CH4 1.79 25 70.00 74.33 0.00 0.00 99.99
Fugitive Emissions from Coal Mining
and Handling CH4 9.58 3 10.00 10.44 0.00 0.00 99.99
CH4 Emissions from Waste
Incineration CH4 1.15 10 50.00 50.99 0.00 0.00 100.00
Grassland remaining Grassland CH4 0.47 25 70.00 74.33 0.00 0.00 100.00
N20O Emission from Industry N20 13.45 2 1.00 2.24 0.00 0.00 100.00
Fugitive Emissions from Oil and Gas
Operations N20 0.21 2 100.00 100.02 0.00 0.00 100.00
Grassland remaining Grassland N20 0.25 25 70.00 74.33 0.00 0.00 100.00
PFCs Emissions from Industry PFCs 1.70 1 2.00 2.24 0.00 0.00 100.00
CO2 Emission from Nitric Acid
Production CcO2 0.00 3 40.00 40.11 0.00 0.00 100.00
Fugitive Emissions from Coal Mining coO2
and Handling IE.NA.NO 3 10 10 0.00 0.00 100.00
Field Burning of Agricultural CHa
Residues NO NO NO 0 0.00 0.00 100.00
Field Burning of Agricultural N20
Residues NO NO NO 0 0.00 0.00 100.00
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Table A1-6 TIER 2 Trend assessment

Current Year

Base Years (2011) Emission

Activity
Data
Uncer-

Emission
Factor Uncer-

Trend
Assessment

Contribution
to Total

ANNEX 1

Cumulative
Total

tainty with Uncertainty

Gas

(1985-87)
Emission

(Gg CO2-eq.)

(Gg CO2-eq.)

tainty

Uncertainty

(%)

(%)

Cropland remaining Cropland CO2 181.82 -1 585.36 0 92.07 4.54 0.17 0.17
Emissions from Wastewater Handling N20 300.31 272.15 10 1000.00 3.14 0.12 0.28
Stationary Combustion - Gas CO2 19 924.15 20 989.25 5 5.00 2.08 0.08 0.36
Fugitive Emissions from Oil  and Gas

Operations (Main Source: Gas

Distribution) CH4 1613.47 2 099.26 2 50.00 1.78 0.07 0.42
CH4 Emissions from Solid Waste

Disposal Sites CH4 1917.30 2 790.74 10 30.00 1.61 0.06 0.48
Mobile Combustion - Road CO2 6 845.64 11 111.15 5 5.00 1.52 0.06 0.54
Stationary Combustion - Coal CO2 30 787.45 9 089.27 2 5.00 1.23 0.05 0.58
Grassland remaining Grassland CO2 8.59 430.85 0 90.49 1.13 0.04 0.63
Indirect N2O Emissions from Nitrogen

Used in Agriculture N20 3842.99 1859.31 0 148.50 1.08 0.04 0.66
Stationary Combustion - Oll CO2 16 728.26 2 757.25 2 5.00 1.01 0.04 0.70
Land converted to Cropland CO2 16.90 309.40 0 94.94 0.83 0.03 0.73
Direct N20 Emissions from

Agricultural Soils N20 5 666.90 3031.13 0 381.30 0.85 0.03 0.76
N20O Emissions from Manure

Management N20 1983.58 832.84 0 100.31 0.75 0.03 0.79
Land converted to Grassland CO2 2.64 -233.25 0 102.06 0.70 0.03 0.82
HFCs Emissions from Industry HFCs 0.00 987.62 10 20.00 0.65 0.02 0.84
Land converted to Forest Land CO2 -128.22 -1 109.74 8 15.58 0.54 0.02 0.86
CH4 Emissions from Manure

Management CH4 3561.99 1311.48 0 24.00 0.45 0.02 0.88
Forest Land remaining forest Land CO2 -2 792.79 -1 854.79 35 31.62 0.44 0.02 0.89
SF6 Emissions from Industry SF6 73.05 184.37 80 20.00 0.35 0.01 0.91
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Cropland N20 4.73 35.84 0 277.44 0.27 0.01 0.92
Feedstocks and non-energy use of fuels | CO2 550.97 951.55 5 10.00 0.21 0.01 0.92
CO2 Emission from Other Mineral

Products CcO2 642.13 143.56 10 30.00 0.19 0.01 0.93
CH4 Emissions from Enteric Fermentation

in Domestic Livestock CH4 3 565.53 1 493.78 0 13.35 0.18 0.01 0.94
Mobile Combustion N20 95.63 111.77 5 100.00 0.17 0.01 0.94
N20 Emission from Industry N20 4541.51 13.45 2 1.00 0.16 0.01 0.95
Fugitive Emissions from Coal Mining and

Handling CH4 923.01 9.58 3 10.00 0.15 0.01 0.96
Land converted to Settlements CO2 68.53 175.56 0 36.89 0.15 0.01 0.96
Emissions from Wastewater Handling CH4 858.30 329.25 20 30.00 0.15 0.01 0.97
Pasture. range and paddock manure N20 313.51 218.72 0 105.45 0.14 0.01 0.97
Stationary Combustion - Other Fuel CO2 96.89 343.78 5 10.00 0.10 0.00 0.98
CH4 Emission from Rice Cultivation CH4 50.54 11.38 5 153.47 0.09 0.00 0.98
Forest Land remaining forest Land CH4 28.79 34.92 0 148.74 0.08 0.00 0.98
Fugitive Emissions from Oil and Gas

Operations CO2 360.20 215.13 100 80.00 0.07 0.00 0.98
Mobile Combustion - Other CO2 814.20 144.75 5 5.00 0.06 0.00 0.99
CO2 emissions from Waste Incineration CO2 0.00 92.88 10 20.00 0.06 0.00 0.99
Non-CO2 Emission from Stationary Fuel

Combustion CH4 877.44 328.57 3 8.00 0.04 0.00 0.99
CO2 Emission from Cement Production CO2 1778.28 563.62 2 2.00 0.03 0.00 0.99
Non-CO2 Emission from Stationary Fuel

Combustion N20 215.86 139.44 3 50.00 0.03 0.00 0.99
CO2 Emission from Ammonia Processes |CO2 1616.22 543.93 2 2.00 0.03 0.00 0.99
CO2 Emission from Lime Production CcO2 645.03 178.36 5 2.00 0.03 0.00 0.99
CO2 Emission from Solvent and Other

Product Use CO2 130.25 34.00 10 20.00 0.02 0.00 1.00
CH4 Emission from Industry CH4 15.81 44.31 1 20.00 0.02 0.00 1.00
N20O Emissions from Other Waste N20 0.00 17.02 10 30.00 0.02 0.00 1.00
CO2 Emission from Metal Production CO2 4 257.20 2 235.70 2 5.00 0.02 0.00 1.00
CH4 Emissions from Other Waste CH4 0.00 15.37 10 30.00 0.01 0.00 1.00
CO2 Emission from Limestone and

Dolomite Use CcO2 248.68 345.82 2 1.00 0.01 0.00 1.00
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N20O Emission from Solvent and Other
Product Use N20 154.17 275.56 2 1.00 0.01 0.00 1.00
PFCs Emissions from Industry PFCs 268.49 1.70 1 2.00 0.01 0.00 1.00
Forest Land remaining forest Land N20 2.92 3.54 0 152.53 0.01 0.00 1.00
N20O Emissions from Waste Incineration N20 0.00 286 5 100.00 0.01 0.00 1.00
Land converted to Wetlands co2 3.42 3.02 50 75.00 0.00 0.00 1.00
Cropland remaining Cropland CH4 1.24 1.79 25 70.00 0.00 0.00 1.00
CH4 Emissions from Waste Incineration CH4 0.00 115 10 50.00 0.00 0.00 1.00
Fugitive Emissions from Oil and Gas
Operations N20 0.60 0.21 2 100.00 0.00 0.00 1.00
Grassland remaining Grassland CH4 0.73 0.47 25 70.00 0.00 0.00 1.00
Grassland remaining Grassland N20 0.39 0.25 25 70.00 0.00 0.00 1.00
Mobile Combustion CH4 45.19 2472 5 50.00 0.00 0.00 1.00
CO2 Emission from Nitric Acid Production Cco2 0.08 0.00 3 40.00 0.00 0.00 1.00
Fugitive Emissions from Coal Mining and
Handling

co2 3.603 IE.NA.NO 3 10 0.00 0.00 1.00
Field Burning of Agricultural Residues CHa 45.509 NO NO NO 0.00 0.00 1.00
Field Burning of Agricultural Residues N20 13.337 NO NO NO 0.00 0.00 1.00
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Annex 2  Detailed discussion of methodology and data for estimating
CO, emissions from fossil fuel combustion

A2.1. Fuel Consumption Data

The GHG emission calculations of fossil fuel combustion are based on the Hungarian energy
balance prepared by the Hungarian Energy Office. The summary table of the used energy
consumption data for 2011 can be seen in Table A2-5.

The Energy Office (previously Energia Kozpont Kht.) collects fuel consumption data from
users and prepares the energy balance and other statistics. Independent experts check the
raw data of the energy balance and they compare them with energy consumption data from
other sources (e.g. data from MVM Rt.). After the quality check the Energy Statistics is
published.

The energy statistics has a chapter about the energy carries balances by branches. The list of
branches had changed several times since 1985. Nowadays, division into branches follows
mainly the structure of ISIC 3.1. Detailed EU-conform statistics from industrial and energy
industrial activities help to compile the sectoral approach.

Table A2-1. Categories in the energy carries balances of the Energy Statistics
Branches ISIC 3.1 code IPCC code_as 'Freated in the
Hungarian inventory

Manufacture of food, beverage and tobacco products DA 1.AA2.E

Man. of textiles and textile products DB 1.AA.2.F

Man. of leather and leather products DC 1.AA.2.F

Man. of wood and wood products DD 1.AA.2.F

Man. of pulp, paper and paper products DE 1.AA.2.D

Man of coke, refined petroleum products DF 1.AA.1Band 1.AA1.C
Man. of chemicals, chemical products DG 1.AA.2.C

Man. of rubber and plastic products DH 1.AA.2.C and 1.AA.2.F
Man. of other non-metallic mineral products DI 1.AA.2.F

Man. of basic metals and fabricated metal products DJ 1.AA2.A, 1AA.2.B
Man. of machinery and equipment n.e.c. DK 1.AA.2.F

Man. of electrical and optical equipment DL 1.AA.2.F

Manufacture of transport equipment DM 1.AA.2.F
Manufacturing n.e.c. DN 1.AA.2.F

Total of manufacture industries D

Mining and Quarrying C 1.AA.2.F

Electr., Gas, Steam and Hot Water Supply E40 1.AA.1.Aand 1.AA4A
Water Management E41 1.AA4A

Total Industry

Construction F 1.AA2.F

Agriculture AO01 1.AA.4.C

Forestry and Logging A 02 1.AA4.C

Agriculture, Forestry and Logging A

Transport and Storage | 60-63 1.AA4A
Communications 164 1.AA4A

Transport, Storage and Communication |

Residential P 1.AA4B

Public Services and Commerce * G, H, J-O 1.AA4.A

Total Inland Consumption

* included Real estate activities, Public administration and Sewage and refuse disposal sections
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A2.2. EU ETS Data

In January 2005 the European Union Greenhouse Gas Emission Trading Scheme (EU ETS)
commenced operation as the largest multi-country, multi-sector Greenhouse Gas emission
trading scheme world-wide. The scheme is based on Directive 2003/87/EC, which entered
into force on 25 October 2003 in the EU. This law came into force in the Hungarian legal
system in 2005 (2005/XV.).

The companies falling into the scope of the EU ETS Directive (2003/87/EC Directive) have to
report their annual emission of CO, to the EU ETS competent authority based on the
589/2007/EC Decision (Monitoring and Reporting Guidelines of greenhouse gas emissions
(available at:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32007D0589:EN:NOT)

This decision is implemented into the Hungarian law by 213/2006. Government Decree.

The CO, emissions have to be monitored based on the GHG permit issued by the authority
which makes the requirements (type of monitoring method including activity data and
emission factor; use of measurement method; use of accredited laboratories; etc.) laid down
in 589/2007/EC officially binding and enforceable. The monitoring usually consists of the
measurement of activity data (with an uncertainty up to a 7.5 %, depending on the size of the
emitter) and in the case of plant specific emission factor also the measurement of the
composition of the input and/or output materials. The latter have to be determined with a
frequency prescribed in the permit in 1ISO17025:2005 accredited laboratories. Continuous
measurement would be also a possibility, but no operator applies this method in Hungary.

The calculation of emissions follows the same equation as in the case of IPCC Guidebooks:
Emission= EF x AD (x conversion/oxidation factor). Also in the case of EU ETS the
combustion and process emissions have to be reported separately. In the trading period
2008-2012 in EU ETS solely CO, emissions have to be reported.

The annual emission reports have to be verified by an independent accredited verifier entity.
(This task is very similar to the Accredited Independent Entities (AIE) in the case of JI
projects). So, this is mentioned in the NIR in several cases as “verified data”.

Then the annual emission reports are also checked (and corrected, if needed) by the
competent authority.

Please note that although the above mentioned legislation of the EU has already been
updated, the amendments are just related to the period beginning from 2013 (the next trading
period of the EU ETS).

A2.3. Comparison of energy statistics and EU ETS Data
For the sake of transparency and comparability with EU ETS data the ERT recommended
reporting NCVs of both data sources. All of the coal based power plants are under the

regulation of emission trading, so the comparison can be performed. The results are in the
table below.
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Table A2-2. Power plants’ coal consumption from EU ETS and energy statistics

Energy statistics

Consumption of public electricity and (IEA)

heat plants Kt T
Other bituminous coal 86 2,064 85 2067
Sub.bituminous coal 110 1,882 110 1,872
Lignite / brown coal 9,421 67,081 9,392 67,337
Total Coal 9,616 71,027 9,587 71,276

A2.4. Source of the Country Specific Emission Factors

Table A2-3. Country specific emission factors in the Energy Industries subsector

Emission factor

Fuel type (CO, tITJ) Oxidation factor
Other Bituminous Coal 94.8 0.97
Sub-Bituminous Coal 99.4 0.98
Lignite / Brown Coal) 111.6 0.97
Gas/Diesel Oll 77.5 1.00
Other QOil 80.2 1.00
Waste 65.7 1.00

The Act 2005/XV appoints which installation has to join in the EU ETS. It is required, for
establishments that emit more than 500 kt CO,/year, to measure the calorific value, the
carbon content and oxidation factor of used coal in accredited laboratory. Recently
installations with lower emission rate also began to report measured carbon content of used
fuels to EU ETS.

The official laboratory reports of the measured values in the EU ETS are available for internal
use for the GHG team, we use this data to define new emission factors that suit better to the
Hungarian conditions. Instead of IPCC default emission factors we can calculate the national
emissions using more appropriate values. These country specific emission factors are listed
in Table A2-3.

A2.4.1. Solid fuels
The Hungarian coal terminology differs slightly from that of IPCC. The partitioning is created
according to the age of coal. The table below shows the classification according to the

Hungarian and IPCC (2006) categories. (Sources: Bihari, 1998; IPCC, 2006)

Table A2-4. Comparison of Hungarian and IPCC terminology for coal

Hungarian Terminology Net Calorific Values IPCC Category (Gross calorific value)
Hard Coal 17-33 MJ/kg Other Bituminous Coal (>23.865 MJ/kg)
Hard Coal 17-33 MJ/kg Sub-Bituminous Coal (17.435 MJ/kg -23.865 MJ/kg)
Brown Coal 10-17 MJ/kg Lignite (<17.435 MJ/kg)
Lignite (young brown coal) 3.5-10 MJ/kg Lignite (<17.435 MJ/kg)
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In the CRF the lignite category is a mix of brown coal and lignite with very low NCV, so the
reported emission factor vary for two different reasons in the time-series:

- share of the two coal types

- changes in carbon content.

Fott (1999) published his research about the emission factors for the European coal
(especially for Czech coal). It was found that carbon emission factors of coals and lignite are
dependent especially on the net calorific value. For brown coal-lignite with the lowest net
calorific values (lower than 12 MJ/kg) the default (IPCC, 1997) value 27.6 t C/TJ (101.2 t
CO,/TJ) seems to be too small.

Measured carbon contents and oxidation factors of coals in 2010 are listed in Table A2-3.
Sometimes the NCVs of coals in the energy statistics were different than the measured
values from EU ETS therefore emission factors were corrected to achieve consistency in the
energy balance and verified emissions, too. Measured oxidation factors were also applied in
the calculation to have consistent datasets.

A2.4.2. Liquid fuels

Measured EFs from EU ETS were also taken into account in the calculation of CO, emissions
of main electricity plants — as recommended by the ERT. For the harmonization of the ETS
and inventory the applied emission factors were determinated from the weighted average of
EFs from reports of power plants. As measurement is not required for all power plants and for
all fuel types, the resulted EFs are a mixture of IPCC default and real measured values.

A2.5. Reference approach

Energy Centre publishes Energy Statistics Yearbooks, which contain the used activity data
(production, imports, exports, stock change, non-energy use) for each fuel type in summary
tables (see Table A2-5), individual tables for time-series of each fuel type from 1985 until the
previous year of publishing date (whole time-series can be seen only in the electronic format).
Conversion factor was taken as 1.0 in all categories, because Energy Statistics Yearbook
represents fuels in energy units (TJ), as well. Default emission factors were used in most
cases. There are only two exceptions; namely, the category of lignite and other bituminous
coal (see explanation above in section A2.3). Fraction of carbon stored is the default IPCC
value for bitumen and coal oils and tars. It was decided to remove all carbon content of
feedstocks and non-energy use for all other fuels. Also coke used accounted for in iron and
steel industry was removed from the reference approach. With this method the reference and
sectoral approach are comparable (see in chapter 3.2.1 of the NIR). Fraction of carbon
oxidized is in accordance with Revised Guidelines (IPCC, 1997).
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Table A2-5 Hungarian energy balance for 2010 as published in the Hungarian Energy

Statistical Yearbooks
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Table A2-6 Hungarian energy balance for 2011 as derived from IEA questionnaires and used

as input for the calculations
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Annex 3  Other detailed methodological descriptions for individual
source or sink categories

A3.1. Energy

CH4 and N0 emission calculation for road transport

The previously used method for emission estimation of road transport consisted of the
following steps:

1.

7.

Quantification of stock of each road vehicle type is based on data obtained from
HCSO and KTI. The categories are the following:
- Gasoline:

a. Passenger car, uncontrolled
b. Passenger car, early oxidation catalyst
c. Passenger car, 2-stroke engine
d. Passenger car, three-way catalyst
e. Motorcycles
f. Light duty vehicle
g. Light duty vehicle, catalyst
h. Heavy duty vehicle
i. Heavy duty vehicle, catalyst
j- Bus
- LPG
- Natural Gas
— Other fuel
— Diesel

a. Passenger car

b. Light duty vehicle

c. Heavy duty vehicle

d. Bus
Identification of fuel consumption for 100 km of each category is based on default
values from Revised Guidelines, 2006 IPCC Guidelines and official fuel consumption
database.
Correction of fuel consumption of each vehicle type with real sharing in traffic is
based on KTI reports.
Calculation of proportion in total annual fuel consumption for each category and fuel
type. Total annual fuel consumption for each fuel type is given in the Energy Statistics
Yearbook.
Calculation of total annual fuel consumption for each category and fuel type.
Calculation of total annual emission from category specific emission factors (see
Table 3.9 in Chapter 3.4) and total annual fuel consumption for each category and
fuel type.
Addition of emissions in each fuel type.

The results of this method are still included in the inventory for the period of 1985-2004.
From 2005, COPERT model was applied. Detailed description of this model application
was given by the Institute for Transport Sciences Non-Profit Ltd., and is presented in
the following.
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Institute for Transport Sciences Nonprofit Ltd:
Determining the road, railway, airway and water tra  nsport emissions in
Hungary for the year 2011

(Excerpts)

Applied method of calculation

For the emission calculations the COPERT-4 (Computer Programme to Calculate Emission
from Road Transport) model, specifically its latest version 9.0 was used. The transition to the
COPERT-4 programme which took place last year was a timely and necessary step in the
area of national road transport emission calculations, since most countries use this
programme, and this software is described in the related accompanying instructions as well
[1], [2].
The structure of the input data was produced in a way which fully complies with that
described in the software requirement.
Generally, the mput data required by COPERT-4 are as follows:
vehicle stock data

* emission categorization

* mileage data

» traffic situations, average speed values

» fuel used

* country-specific data.

Due to the circumstance that the data were not obtained from the same source and were not
always suitable for direct use, the data types that are closely associated on the basis of the
method of work will be presented jointly.

The largest bulk of work was processing the vehicle stock data, since this data ensures the
basis for emission calculations performed by COPERT-4. Thus, with respect to the vehicle
stock it was crucial to perform work of the utmost precision, therefore, in the course of the
work, the vehicle stock related data of the Central Statistical Office (CSO) were used. At the
request of the Institute for Transport Sciences, vehicle data tables required to perform the
task were extracted from the CSO database. The vehicle stock classifications and
emission categorizations for the year 2011 were prepared with the use of these data
tables.

The data on traffic situations , that is, the percentage of runtime distribution within individual
road categories by vehicle category, and, within road categories, the average speed values
also by vehicle category were included based on emissions defined in the previous years.
These earlier data were based on the results of previous research carried out by the Institute
for Transport Sciences.

The mileage data were specified based on previous emission calculations with the use of
the research outcomes of the Institute for Transport Sciences, as well as based on the
annual emission calculation for the year 2009 provided by the Ministry of Environment from
the extract of the Regular Environmental Audits database, subsequently corrected based on
the annual fuel consumption.

The source of the "amount of fuel used" data was the Ministry of National Development
(MND), while the basis for the control was the Communication of the Hungarian Petroleum
Association (HPA) for the year 2011 [3], [4].

The country-specific data was taken partly from the Hungarian Meteorological Service
(HMS) (average maximum and minimum temperatures by month), partly from the Hungarian
fuel standards (Reid vapor pressure RVP).
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Vehicle stock data
The scope and the use of data and method of work

The following subsections will provide a detailed overview of the data used, and a description
of the principles on which they were applied. First, we will provide a general description of
the principles on the basis of which the vehicles were classified into individual emission
categories, then we will present separately the principles of the upload of the vehicle
categories into the COPERT-4 model.

The vehicle stock database required for the work was obtained from the Central Statistical
Office (CSO). The CSO's database is based primarily on the COAEPS's (Central Office for
Administrative and Electronic Public Services) data which store information for each category
of vehicle in the following table.

Table A3.1.1 Properties related to motor vehicles contained in the CSO database

Meaning of the field Length
Vehicle license plate number 8
Type of license plate number

(N =normal, T = taxi, V = freight carrier 1
blank = no information)

Date of registration for traffic use 8
(day/month/year)

Code of vehicle category

(1 =car, 2 =truck, 3 =bus 1
4 = tow truck, 5 = motorcycle 6 = trailer

7 = luggage trailer 8 = caravan 9 = slow vehicle)

Code of the vehicle make 10
Code of vehicle type 10
Code of vehicle trade name 10
Year of manufacture 4
Profile code 4
Number of passengers 3
Curb vehicle weight 5
Gross vehicle weight 6
Catalyzer code 1
Fuel code 1
(1=gasoline, 2=diesel, 3=hybrid, 4=electric, 5=mixe d)

Engine cubic capacity 5
Gear shift code 2
Type of owner* 1
(N = natural person, L = legal entity)

Owner's nationality 1
( H = Hungarian, F = foreign)

Ownership code 1
Owner Area code ** 7
Type of operator* 1
(N = natural person, L = legal entity)

Operator's nationality 1
( H = Hungarian, F = foreign)

Ownership code 1
Operator's area code ** 7
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The data fields required for the task are marked in the table above in bold. It was based on
these data that it was possible to determine the input vehicle data stock of the COPERT-4
model.

Due to their very large size (per year data exceeding 100Mbytes), the traditional table and
database management programs are not suitable for making searches in the database
obtained from the CSO, therefore, similarly to the previous years, we used the statistical data
modeling program (SDMP) specifically created for this purpose and which made it possible to
search for the needed data.

In the following we present an overview of the criteria which had to be taken into
consideration in the course of the work, and will also describe the principles of the applied
methods.

Emission classification

For the total emission calculation, the breakdown of the vehicle stock by category in
accordance with the COPERT-4 emission model was carried out, which was based on the
UN-ECE, the EEC and the European Union emission standards. Classification based on the
emission category had to be carried out separately for each category of motor vehicles, that
is, passenger vehicles and trucks, buses and motorcycles. The number of mopeds was
required as well, but since the CSO database is based on the COAEPS data and in Hungary
no registration is required for mopeds, a different method had to be applied to determine the
number of mopeds.

From the point of view of the work, it would have been ideal if the CSO database included
the environmental code of vehicles, however, such information is currently not stored by the
CSO. Therefore, the matching of individual emission categories was carried out based on the
date of manufacture of the cars and the date of their registration. The need to use the date of
registration next to the year of manufacture was due to the circumstance that the introduction
of the increasingly stringent emission regulations in certain areas and countries was not
implemented at the same time. Since Hungary's accession to the European Union, the dates
of introducing certain emission categories have been the same as in other European Union
countries, but this had not been the case in the years before the accession. Typically, an
inspection and other requirements-tightening which also affects emission limit values (e.g.,
lifetime requirements) were introduced into the domestic legal order one to two years after its
release. What makes the situation even more complicated is the fact that, generally, entry
into force of a regulation does not lead to its immediate application, because sufficient time
needs to be secured for vehicle manufacturers to prepare for the more stringent
requirements. Even within individual vehicle categories there may be differences with respect
to the start of the application, which additionally had to be taken into consideration within the
detail of the database framework.

| | L] EU || 1993 || 1996 || 2000 2005 o 2009 || 2011 o 2014
ECE cycle Euro 1 Euro2 | | Euro3 Euro 4 | Euro 5 Euro 5+ Euro 6

Europe ECE+EUDC Sre——

cycle ECE ECE ECE ECE ECE ECE ECE ECE
] B | R15/04 [| R83 [ | R8301 [ | R8302 [ | R8303 [| R8304 [ | R83/05

Chart 1: Relationship of the EU and the UN-ECE motor vehicle regulations [11]

Due to a lack of data on the environmental classification, we used the year of manufacture of
the vehicle as a basis when classifying the emission category, taking into account also that
the adoption of a regulation into the Hungarian legal system happened only after its
introduction in Europe. During this work we had to round the numbers since, with respect to
the date of manufacture, we possessed information only about the year, but it does happen
sometimes that entering of a regulation into force does not happen on the 1st of January.
Having examined such cases, we rounded the exact dates to the years. This usually involved
rounding "up", which was due to the circumstance that mid-year entries into force, in most
cases, fall on the 1st of October, which means a significantly smaller part of the year.

Ad4



HUNGARY National Inventory Report 1985-2011 ANNEX 3

Furthermore, the older vehicles in Hungary, primarily trucks, are in a neglected state. Thus,
we ended up with results that are closer to reality than if, in case of such fractional years, we
had simply cut off the month of introduction and had used only the year of the date of
introduction. In the course of the work, we had to pay attention the circumstance that, instead
of the vehicle categories (M1, M2, M3, N1, N2, N3, L1, L2, L3, L4, L5) used by the UN / ECE
and in the European Union, we had at our disposal only the name of the vehicle category
(car, truck, tow truck), and the two classification systems do not necessarily correspond to
each other unambiguously. This primarily includes car-size vans which pass a vehicle
inspection in the “truck” category which are certified on the basis of the chassis
dynamometer for emission test for passenger cars, in contrast with heavy duty trucks whose
engine is removed for inspection. In the system of the Central Statistical Office, these small-
size vans are listed together with trucks just as heavy duty trucks. Accordingly, in order to
create the appropriate categorization, there was a need also for the gross vehicle weight
rating (GVWR) to be able to place the vehicles in various categories.

* Motor cars M1
e vans N1
* heavy duty trucks N2, N3

+ urban buses and coaches M2. M3
* two-wheeled vehicles L1, L2, L3, L4, L5.

Thus, the emission classification of vehicles can be carried out based on the year of
manufacture and year of registration, as well as based on the total weight. It shall be noted
that from among the emission categories used by COPERT-4 not all were used in the course
of the work. The programme includes the following categories of emission for the period prior
to the so-called "Euro"” categories [1]:

e ,pre” ECE vehicles before 1971

» ECE-15.00 and EC 15.01 between 1972 and 1977

» ECE-15.02 between 1978 and 1980

 ECE-15.03 between 1981 and 1985

* ECE-15.04 between 1985 and 1992.

Since in Hungary these requirements typically entered into force with a couple of years'
delay, the vehicle stock in this period was composed primarily of makes manufactured in the
COMECON countries, and, most likely, not even the “western” vehicles from this period can
meet those emission requirements which they met when they were new vehicles, therefore,
for this period we used only one category, the pre ECE category.

Categories of vehicles

The COPERT-4 programme contains the following major vehicle categories:
e Passenger cars
e Light duty trucks
e Heavy duty trucks
* Buses
* Mopeds
e Motorbikes
The CSO database contains the following vehicle categories:
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Table A3.1.2 Code table for vehicle categories

Possible code -values Meaning of codes
Passenger car
Truck
Bus
Tow truck

Motorbike

QR IWIN(F

The individual categories are broken down into further subcategories according to the
following criteria: engine cubic capacity, gross vehicle weight or other criteria. This is
demonstrated in the table below.

Table A3.1.3 Vehicle categories used by the COPERT-4 programme

Gasoline <1,4 |
Gasoline 1,4-2,01
Gasoline >2,0 |

Passenger Cars
Passenger Cars
Passenger Cars

Passenger Cars Diesel <2,0 |
Passenger Cars Diesel >2,0 |
Passenger Cars LPG
Passenger Cars 2-Stroke

Passenger Cars
Passenger Cars
Passenger Cars

Hybrid Gasoline <1,4 |
Hybrid Gasoline 1,4-2,01
Hybrid Gasoline >2,0 |

Light Duty Vehicles

Gasoline <3,5t

Light Duty Vehicles Diesel <35t
Heavy Duty Trucks Gasoline >3,5t
Heavy Duty Trucks Rigid <=7,5 1
Heavy Duty Trucks Rigid 7,5-12t
Heavy Duty Trucks Rigid 12 - 14t
Heavy Duty Trucks Rigid 14 - 20t
Heavy Duty Trucks Rigid 20 - 26 t
Heavy Duty Trucks Rigid 26 - 28 t
Heavy Duty Trucks Rigid 28 - 32t
Heavy Duty Trucks Rigid >32 t

Heavy Duty Trucks

Articulated 14 - 20 t

Heavy Duty Trucks

Articulated 20 - 28 t

Heavy Duty Trucks

Articulated 28 - 34 t

Heavy Duty Trucks

Articulated 34 - 40 t

Heavy Duty Trucks

Articulated 40 - 50 t

Heavy Duty Trucks

Articulated 50 - 60 t

Buses

Urban CNG Buses

Buses Urban Biodiesel Buses

Buses Urban Buses Midi <=15t
Buses Urban Buses Standard 15 - 18t
Buses Urban Buses Articulated >18 t
Buses Coaches Standard <=18t
Buses Coaches Articulated >18 t
Mopeds <50 cm3

Motorcycles

2-stroke >50 cm3

Motorcycles

4-stroke <250 cm3

Motorcycles

4-stroke 250 - 750 cm3

Motorcycles

4-stroke >750 cm3
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In the course of the work, the specification of the vehicle stock categories from the CSO's
database had to be prepared in accordance with these vehicle categories. In the following
sections we will present this in detail.

Passenger cars

With respect to passenger cars, the individual sub-categories need to be specified and
placed in an emission class in accordance with the fuel used and the engine cubic capacity.
The CSO database in the case of passenger cars can be used in a fairly straightforward way.
The searches can be carried out with a relatively high precision according to the vehicle type
code, the fuel code and the engine cubic capacity. As a general point of view, it shall be
mentioned that in the course of the searches the LPG fuel was matched in the CSO
database with code 5, the mixed fuel.

Table A3.1.4 Fuel code table

Possible code values Meaning of codes
1 Gasoline
2 Diesel
3 Hybrid
4 Electric
5 Mixed

Table A3.1.5 Passenger car categories in the COPERT-4 programme

Passenger Cars Gasoline <1,4 1
Passenger Cars Gasoline1,4-201
Passenger Cars Gasoline >2,0 |
Passenger Cars Diesel <2,0 |

Passenger Cars Diesel >2,0 |

Passenger Cars LPG

Passenger Cars 2-Stroke

Passenger Cars Hybrid Gasoline <1,4 |
Passenger Cars Hybrid Gasoline 1,4-2,01
Passenger Cars Hybrid Gasoline >2,0 |

It is not clear from the database which vehicles belong in the 2-stroke category. In order to
complete this category, there was a need for the manufacturer codes as well. The vehicle
types of the 2-stroke category were selected based on identifying the manufacturers which
produced vehicles equipped primarily with 2-stroke engines. Since in the case of several
manufacturers the factory after some time started to equip its vehicles with 4-stroke engines,
as well as there was a period when a relatively large number of such vehicles were
reconstructed and equipped with 4-stroke engines, therefore in the searches we applied a
cubic capacity limit, thus filtering those vehicles which do not fall in the category. Naturally,
there was also a need to pay attention not to allow these vehicles to appear among the 4-
stroke vehicles of less than 1.4 | cubic capacity, therefore, the inverse of the search for 2-
stroke vehicles also had to be built into the search.

A further problem was that, with respect to vehicles marked with the hybrid code, we
obtained a large number of results whereby, based on the year of manufacture, the vehicle
cannot be a hybrid vehicle in the sense we understand it today and as the COPERT-4
programme uses it too. Therefore, in the case of hybrid vehicles, we applied a lower “age of
the make” limit, whereby we marked 2001 as the year of the market appearance of hybrid
cars. Naturally, for the cars which thus fell out we had to implement a separate search, and
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with the received matches, using those as correction values, to expand the values of those
categories where these vehicles belong indeed.

Light Duty Vehicles
The following are the COPERT categories for light duty vehicles:

Table A3.1.6 Categories of light duty vehicles in the COPERT programme

Gasoline <3,5t
Diesel <3,5t

Light Duty Vehicles
Light Duty Vehicles

In this case the only criterion when breaking down to sub-categories is the fuel. The search,
therefore, was carried out for gasoline and diesel trucks of under 3.5 tons of total weight, as
well as for buses under 3.5 tons of total weight that were approved in accordance with the
emission requirements for light duty vehicles (LDV).

Heavy Duty Trucks
The COPERT categories of heavy duty trucks are summarized in the following table:

Table A3.1.7 Categories of heavy duty trucks in the COPERT programme

Heavy Duty Trucks Gasoline >3,5t

Heavy Duty Trucks Rigid <=7,5t
Heavy Duty Trucks Rigid 7,5-12t
Heavy Duty Trucks Rigid 12 - 14 t
Heavy Duty Trucks Rigid 14 - 20t
Heavy Duty Trucks Rigid 20 - 26 t
Heavy Duty Trucks Rigid 26 - 28 t
Heavy Duty Trucks Rigid 28 - 32t
Heavy Duty Trucks Rigid >32 t

Heavy Duty Trucks

Articulated 14 - 20 t

Heavy Duty Trucks

Articulated 20 - 28 t

Heavy Duty Trucks

Articulated 28 - 34 t

Heavy Duty Trucks

Articulated 34 - 40 t

Articulated 40 - 50 t
Articulated 50 - 60 t

Heavy Duty Trucks
Heavy Duty Trucks

Heavy duty trucks shall be listed into three major categories: gasoline trucks above 3.5 tons,
the so-called “rigid” and the articulated category. The articulated category in our case meant
tow trucks because this is what we could obtain from the CSO database. Since the
articulated category also includes agricultural and other tow machines which, although they
do have a registration plate, yet cannot be listed among the participants of the road transport,
therefore, in order to carry out the search, there was also a need for the type field to filter
these vehicles. In the case of trucks, therefore, we carried out the search by fuel and total
weight.

The situation was a little more difficult with respect to tow trucks because the gross vehicle
weight according to the vehicle registration certificate means the maximum permitted total
weight which is the weight increased with the maximum permitted semitrailer weight.
However, in the COPERT-4 programme it is by the total weight of the vehicle that vehicles
need to be categorized Therefore, we had to determine based on the available truck
catalogues which total weight of a tow vehicle corresponds to which gross vehicle weight. In
the course of the calculation we consistently took into account this correlation. The
correlation used during the searches is summarized in the following table.
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Table A3.1.8 The total weight of tow vehicles matched with the gross vehicle weight
categories for tow tucks

Heavy Duty Trucks

Articulated 14 - 20 t

3501 — 10500 kg

Heavy Duty Trucks

Articulated 20 - 28 t

10501 — 14000 kg

Heavy Duty Trucks

Articulated 28 - 34 t

14001 — 16000 kg

Heavy Duty Trucks

Articulated 34 - 40 t

16001 — 20000 kg

Articulated 40 - 50 t
Articulated 50 - 60 t

20001 — 25000 kg
> 25001 kg

Heavy Duty Trucks
Heavy Duty Trucks

Buses
COPERT lists buses in the following sub-categories:

Table A3.1.9 Categories of buses according to the COPERT programme

Buses Urban CNG Buses

Buses Urban Biodiesel Buses

Buses Urban Buses Midi <=15t
Buses Urban Buses Standard 15 - 18 t
Buses Urban Buses Articulated >18 t
Buses Coaches Standard <=18't
Buses Coaches Articulated >18 t

From among the above categories, the CSO database does not contain specific data on
biodiesell and CNG2 buses. In earlier years this category was not taken into consideration,
but when making the calculation for the year 2011, we listed the buses under the “mixed fuel”
category here, similarly to that of the passenger cars. Although in the case of passenger cars
the operation is indeed based on mixed fuel (gasoline/LPG), while the buses run on purely
compressed gas, based on the result of the search, the number of vehicles that belong in this
category seems realistic. Due to this circumstance, when making the calculation we took into
consideration this category as well. Additionally, buses are subdivided into two major
categories — urban buses and tourist buses. In order to elaborate the classification, in
addition to the gross vehicle weight, there is a need for an additional characteristic/type
based on which urban buses can be filtered from among all other buses. For this, again, we
used the type field in which for the urban category we assigned the following characteristics:

e urban

e articulated bus

e suburban

* sightseeing

» school-bus

With the help of the searches carried out in this way, we were able to implement a most
precise separation of the urban buses and coaches, and could determine the number of
buses that belong to individual categories.

Motorcycles
Motorcycles can be listed in the following sub-categories:

! In Hungary, clearly biodiesel engines have not been used so far, while the standard diesel in

the case of all vehicles does contain a mixed-in biodiesel component as well.
2 In light of the available unofficial data, from the total of 17,000 large buses the number of
buses run with the CNG fuel in the operation of the Volan company is 50, which is less than 3 percent
of the total fleet. From the point of view of emissions it is negligible.
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Table A3.1.10 Categories of motorcycles according to the COPERT programme

Motorcycles 2-stroke >50 cm?
Motorcycles 4-stroke <250 cm3
Motorcycles 4-stroke 250 - 750 cm3
Motorcycles 4-stroke >750 cm3

One can immediately see that, just as in the case of passenger cars, there is the issue of the
2-stroke category which characteristic does not have a clear match among the fields in the
database. Therefore, we applied here the same principle as the one used for passenger
cars, and the 2-stroke motorcycles were listed by way of using both their manufacturer and
the engine cubic capacity, which allowed to narrow down the search.

In the case of 4-stroke motorcycles, there was no such issue. What needed attention was
only to make sure that the vehicles identified as 2-stroke motorcycles should not be
repeatedly listed.

Mopeds
There are no data on mopeds in the CSO database, therefore, in the course of the work we

used data from other sources.
The report [7] of the Institute for Transport Sciences for the year 2007 entitled “Estimating the
stock of bicycle engines and creating an aid reference book” contains the following founding:

“Since bicycle engines have not been registered until now and no

records have been kept on them, therefore, we have no data on this

stock. Their number can be determined only by way of estimation.

The basis for the estimation was that we tracked down, for many

years retrospectively, the data on the sales of new and second-hand

bicycle engines, to which we added the estimated number of privately

imported bicycle engines.

Based on the above calculation method, currently the bicycle engine

stock in Hungary can be estimated at somewhat above half a million.”
Another study published by the Institute for Transport Sciences in 2006 and entitled “The
Hungarian road motor vehicle stock and annual mileage of vehicles from 2000 until 2020” [5]
contains detailed information both about the estimated stock of mopeds and the yearly
mileage of certain categories. Thus, the data on the moped stock was taken from the above
study.

Vehicle mileage data
(mileage, traffic situations, speed values)

There was no possibility to carry out a detailed and accurate calculation of the vehicle
mileage related data in the framework of this study, therefore, for the calculation we used a
database accessible to us which we considered to be the most accurate one.

The aforementioned earlier study of the Institute for Transport Science entitled “The
Hungarian road motor vehicle stock and annual mileage of vehicles from 2000 until 2020” [5]
determined the mileage for the years 2006 and 2007, hence we used this information as a
basis. The vehicle mileage data specified in the previous work was used based on the
corrected values and the experience of past years, as well as the sold fuel and the vehicle
fleet composition and consumption. The disposal (fx(1)) and mileage multiplier (fx(2))
functions that were used as a basis for mileage data calculation in the course of the work are
presented in the figures on the following pages.
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Figure A3.1.5 Mileage calculation functions for buses

In addition to the vehicle mileage data, there was also a need for the distribution ratio in the
use of the road categories. These data were taken from an earlier study of the Institute for
Transport Sciences entitled "Developing a national, regional and local level calculation
method and model for assessing the air polluting impact of the motor vehicle traffic" [6]. The
difference was in that the minor differences provided there with respect to the age of the
model were not considered in this work, and within each category the same uniform
application rate was used.

With respect to some of the categories, we deviated from the above. In the case of urban
buses, we also took into consideration the data of a previous study published by the Institute
for Transport Sciences [8] where we had a possibility - based on the knowledge of the
complete bus fleet of the Budapest Transport Company Plc. and its total fuel consumption -
to determine the average speed of urban and extra urban buses.

Adding accuracy to the mileage related data was realized through a search carried out in an
extract from the REA (Regular Environmental Audits) database which had been previously
provided by the ministry responsible for environmental protection. The Oracle database that
had been provided to us contained somewhat more than six and a half million records. This
means that it is not the complete database because, given the date of the introduction of the
regular environmental audits, the frequency of audits and the size of the domestic vehicle
stock, the entire database should contain by one order of magnitude more records.
Nevertheless, even this amount of six and a half million records is such a volume which often
makes its handling on an average computer very slow. It can further be concluded that it
presumably contains sufficient data for the calculations of the average mileage.
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The database consists of the following fields:
* CHASSIS_NUMBER
* VEHICLE_TYPE
* PROPELLANT
* ENGINE_CUBIC_CAPACITY
* OWN_WEIGHT
» ENVIRONMENTAL_CLASS
+ ODOMETER1
+ ODOMETER2
» DATE_OF_PERIODIC_TECHNICAL_INSPECTION1
» DATE_OF_PERIODIC_TECHNICAL_INSPECTION2

Compared to the joint Regulation 7/2002 (June 29) of the Ministry of Economy and Transport
/ Ministry of the Interior / Ministry of Environment and Water which is no longer in force, and
examining the field values found in the records, it was found that the OWN_WEIGHT field
contained the gross vehicle weight (GVW), thus all the information required to be classified
into COPERT-4 categories was available. The first step was to filter out the records that were
useless, thus reducing the size of the database.
Among the reasons for deletion were:
* one of the fields was not filled,
* a later inspection date had lower mileage (what is noteworthy is that in a
database of the six and a half million entries this constituted hundreds of
thousands of records).

The next step was putting in order the values of the VEHICLE_TYPE field, since the person
who carries out the inspection selects this field not from a drop-down menu, but enters it
during the measurement him/herself. The VEHICLE_TYPE field adopted a total of 69 types
of values which we narrowed down to the following:

» Passenger car

e Light Duty trucks

e Heavy Duty Trucks

e Tow trucks

e Bus

Those records where it was not possible to clearly define the vehicle type, neither in the
VEHICLE_TYPE field, nor from other values belonging to the records, were also deleted.
After all this we created a TYPICAL and a EURO field in order to avoid making the searches
one by one. The TYPICAL field included items of the COPERT-4 classifications, that is, the
PROPELLANT field combined with the ENGINE_CUBIC_CAPACITY field and THE TYPE
field which we had created.

In order to upload the EURO field, it was necessary to bring individual environmental classes
in compliance with the so-called Euro-categories. Having carried out the compliance, the
following results were obtained which we used for uploading into the EURO field:
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Table A3.1.11 Compliance of Euro categories with environmental categories

Euro category |[Environmental category

.pre” Euro 0,1
Euro 1 or | 2,3
Euro 2 or i 4
Euro 3 or lll 6,7,8

Euro 4 or IV 9,10, 11

Euro 5 or V 12, 14, 15

EEV 13

After completion of the above works, it was already possible to carry out the searches for
data on annual average mileage. Among the results there were many which, for some
reason, were not acceptable, therefore, the extremely high or low kilometer values had to be
revised. The corrections were carried out in three steps.

When examining the dates we found that, with respect to many vehicles, the measurement
was repeated on the same day, or the number of days between the two measurements was
very small. At the first measurement these vehicles obviously were unable to meet the
requirements, therefore the measurement had to be repeated. When examining the records,
the minimum time between two measurements was finally determined at half-year, while the
records of those motor vehicles that had shorter periods between measurement dates were
deleted from the database.

With respect to cases of too high annual mileage, records where the average annual mileage
was over 220,000 kilometers were deleted. Since there is an average of 220 working days in
a year, and one vehicle is unlikely to travel more than a thousand kilometers per day, we
chose this value. Before the deletion, we checked the accuracy of our assumption, and
arranged the records in a list on the basis of the average annual mileage. It was fairly
noticeable that approximately 218,000 kilometers was the limit over which the values
suddenly increased, and it was not possible to apply any trend to the km line. Having
examined the extremely high values of records, we found that the most frequent reasons for
this error was that, in the course of the measurement, in many cases not only the km values
were registered from the odometer position, but also the hundred meters, thus a greater
value was entered into the database than the real one.

With respect to the too low values, a number of records was found in which the annual
calculations showed less than one kilometer of mileage. Assuming that there may be
vehicles which, for some reason, are moved only for the technical inspection / environmental
review, and given that the average travel distance used by COPERT is 12 km, the limit was
set at 24 km. Those records which contained values lower than this were deleted from the
database. The database which initially contained six and a half million records eventually
shrank to a database of one million three hundred thousand entries. Only these records were
usable. It should be noted, however, that before the deletions in each case we examined
what the number of items to be deleted was, and the deletions were performed only if the
deletion clearly served to make the results more accurate.

From among the results, the data which were consistent with those previously used, and
which were controlled via the fuel consumption and that seemed realistic, were used in the
COPERT-4 model by rounding to hundreds, taking into account that the database contained
measurements carried out between 1 January 2001 and 5 May 2010, therefore, the average
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mileage values also reflected this period, and over the years may vary with respect to
individual categories.

With respect to speed values, we used as a basis the data of the average European speed
values used in the COPERT-4 calculations and the data from the thematic report entitled
"Developing a national, regional and local level calculation method and model for assessing
the air polluting impact of the motor vehicle traffic" [6], since, in relation to this report, the
speed values related to certain road categories had also been determined. Subsequently, in
the light of the fuel consumption compared to the urban bus average speed values, the
speed value of other categories of vehicles was also slightly modified, thereby, for the final
calculation we were able to use speed data that was closer to reality.

Country-specific data

For these calculations data received from the HMS's Climate Services Division was used.
The monthly average of the daily maximum and minimum temperatures calculated for the
territory of the country are demonstrated in the following table.

Table A3.1.12 Minimum and maximum temperatures calculated for the territory of the

country
2011
Month Minimum Maximum
temperature [C] | temperature [C]

January -3 2,6
February -3.9 3.1
March 0.7 11.5
April 6.5 19
May 9.2 22.9
June 14.3 26.3
July 15 26.2
August 15.2 28.6
September 12.3 26.3
October 4.8 16
November -1.5 6.8
December -0.2 5.2

Fuel consumption data

The fuel consumption data for the year 2011 were received from the Ministry of National
Development. The consumption of the diesel fuel compared to 2010 was essentially
identical, while there was a further decrease in the use of the gasoline. (The amount of
gasoline used had the lowest value in the period between 2000-2011.)

Table A3.1.13 The quantity of fuel used in Hungary in 2011

2011 unit guantity
Gasoline total million liters 1692.23
Diesel total million liters 3293.17
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A3.2. Industry

Specific emission factors for aluminium production

According to the recommendations of the Revised Guidelines (IPCC, 1997) and the Good
Practice Guidance (IPCC, 2000), the value of the specific emission factor was determined
using a Tabereaux approximation as follows:

EF = Slope [AEF [AED. Equation A3-1.

where EF means the emission factor (kg/t). Slope is derived from

1.69083>  for CF,
Slope = CE Equation A3-2.
0.1698 E-ICp—E for C,F,

According to the Revised Guidelines for the given technology p=0.04 and CE=0.91 were
used as constants. In Equation A3-1. AEF means the effect number, AED is the effect time.
On the basis of factory data, the value of AEF is between 0.8 to 2.8 pcs/pot-day and the
value of AED is 4 minutes. Information on the pot types, effect number and effect time were
supplied by the factories. Currently, only vertical-stud pots are used in Hungary, although
horizontal-stud pots were also present in the beginning of the period. Table A3-2.1 shows the
calculated specific emission factors.

Emission factor

(kg/t) BY 1990 1991 1992 1993 1994 1995 1996 1997 1998

0.4907 0.4856 | 0.5010 | 0.6775 | 0.7045 | 0.7225 | 0.7046 | 0.6419 | 0.6359 | 0.6837

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0.8390 | 0.7732 | 0.7703 | 0.7242 | 0.7849 | 0.8813 | 0.0000 | 0.0000 | 0.0000 | 0.0000

Table A3-2.1. Specific emission factors for aluminium production

A3.3. Solvent and Other Product Use

Carbon and NMVOC ratio of solvents

The Revised Guidelines (IPCC, 1997) provide little help for calculation of specific emission
factor for solvents. Compositions and solvent contents were previously coordinated with the
Paint Industry. Due to these discussions, paints, lacquers, kits etc. were classified into
several groups according to the mean solvent content and NMVOC emissions were taken to
be equal to the amount of solvent.

On the basis of solvent composition, the mean carbon content of each category was
determined using the method described in the following exemplary calculation.

“Usual” solvent composition of solvent based paints: 48 % white spirit, 40% xylene, 12 %
esters. In accordance with the empirical formula of chemical substance, the carbon content
can be calculated. E.g., the empirical formula of xylene is CgHio. From this, the carbon
content is 90.5 % wi/w. Similarly, carbon contents were obtained by calculating the other
components and their carbon contents, and weighting it according to the solvent
composition. These are shown in the second column of Table A3-3..
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Carbon content Solvent content
(%) (%)

Solvent based paints

Water based paints

Other paints, lacquers etc.

Glues etc.

Solvents

Table A3-3.1. Solvent and carbon contents of paints, lacquers, glues etc.

By this, the amount of carbon (C) from NMVOC (for each type of paint) and, upon multiplying
it by 44/12, the amount of CO, may be calculated. In Table A3-2 the mean carbon and
NMVOC ratios are shown for the last 10 years. The decreasing numbers indicate the
increasing proportion of water based paints. However, the proportion of water based paints
has continued to increase in 2005, this C/NMVOC ratio has increased due to decreasing
amount of the group of glues and thinners, which has changed the previous ratio of solvents’
composition.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

(O\IV\Vfelel 0.7690 | 0.7607 | 0.7540 | 0.7426 | 0.7650 | 0.7682 | 0.7705 | 0.7607 | 0.7567 | 0,7411

Table A3-2.2. Mean carbon and NMVOC ratio of solvents for the last 10 years
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A3.4. LULUCF
Implementation of the consistent area representation in Hungary

Land-use change database covering the total land area of the country according to
six broad IPCC land-use categories, which contains information about former land-
use categories of the converted areas as well, was not available for Hungary.
Therefore the main steps of the implementation of consistent area representation
were the classification of total area of the country into six IPCC land-use categories
using the available land-use and land-cover statistics for the whole time series, and
then the specification of land-use changes using the available land-cover change
datasets. This type of land-use representation resulted in a mix of the Approach 1
and Approach 2 area representation methods.

To achieve a complete territorial coverage of the country, three different dataset were
used. The next table summarizes the coverage of the IPCC land-use categories
relating to Hungary, along with data sources.

Table A3-4.1 Coverage and data sources of IPCC land-use categories in Hungary

Category used in the

database Data sources

IPCC land-use categories

Forest Land Land under Forest NFI (CAO Forestry Directorate)
Management
Arable land
Kitchen garden , -
Cropland Orchard HCSO's land-use statistics
Vineyard
Set-aside Cropland Expert judgement
Grassland (meadows and HCSO's land-use statistics
Grassland pastures)
Set-aside Grassland Expert judgement
CLC2006,
Settlements Avrtificial surfaces CLC-change;gs. 1000,
CLC-changesggo-2000,
CLC-changezono-2006-
CLC2006,
Wetlands Wetlands and Water bodies CLC-change;gs. 1000,
CLC-changesggo-2000,
CLC-changezono-2006.
HCL85, CLC90, CLC2000,
Other Land Sparsely vegetated areas CLC2006

Databases listed above are delineated in the NIR Chapter 7.1.2.

The NFI and the HCSO'’s land-use statistics provide data annually for the whole GHG
inventory time series, although the HCSO's land-use statistics had to be adjusted due
to the methodological changes of data collection and other data collection problems
(for more details see the next chapter of the Annexes). The land-cover inventories
were available for four year of the time series; data for other years were interpolated
and extrapolated.

The area of abandoned agricultural areas was estimated by comparing the annual
net change of the Cropland and Grassland areas calculated from the HCSO'’s land-
use statistics and the gross change indicated by the land-cover change databases.
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The combination of these three types of statistics resulted in a complete spatial
coverage of the country for the whole inventory period with net area data. For
specification of inter-category changes supplementary data were used.

Assumptions made and steps of harmonization of net land-use data with the land-use
change datasets were as follows:

* The CLC-changeiggo-2000 and CLC-changezooo-2006 Were supplemented with a
third database referring to 1985-1990. The supplementary database was
implemented by processing satellite images (HCL-changeigss.1900). The other
existing two databases were standardized according to the new one. The
standardization and the processing of satellite images were developed
according to the requirements of the LULUCF GHG inventory, and it was
implemented by the Institute of Geodesy, Cartography and Remote Sensing
(FOMI, 2009b).

+ The standardized land-cover categories implemented by the FOMI were
classified into the IPCC categories. The classification is shown in Table A3.-
4.2.

Table A3-4.2 Classification of the land-cover categories into IPCC land-use
categories

Standardized land-cover IPCC category

categories
100 Forest land
210, 220 Cropland
230 Grassland
310 Settlements
400, 500 Wetlands
330 Other land

 The land-cover data were taken into account according to their acquisition
date. The acquisition dates of 1985, 1990, 2000 and 2006 databases are
1986, 1992, 2000 and 2006, respectively. (FOMI, 2004; FOMI, 2009a; FOMI,
2009b)

* In the next step the net changes calculated from the three land-use change
matrices derived from land-cover databases for the periods 1986-1992, 1992-
2000 and 2000-2006 were compared with the net changes in the HCSO'’s
land-use statistics calculated for the similar periods.

It was assumed that the land-use change in a certain IPCC land-use
change category is equal to the land-cover change in the corresponding land-
cover change category (See Table A3-4.2). It was also presumed that the
difference between the net change in the HCSO's land-use statistics and the
land-cover change dataset in a certain land-use category arises due to the
conversions on set-aside agricultural areas. Therefore the above-mentioned
differences were eliminated with the estimated conversions on the set-aside
grassland and cropland areas.

* From the three land-use change matrices, the land conversions were
calculated for each year, so that the sum of the land-use changes in each
land-use categories in the time period should be equal to the land-cover
changes indicated by the land-cover database in that category for the given
period.
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e The procedures delineated above resulted in the gross annual changes of the
needed land-use change categories. These matrices provided the activity data
for the calculation of carbon stock changes in living non-woody biomass in
Grassland and Cropland category.

* In the next step the 20 year transition period were taken into account. It was
assumed that all land-use transitions originated from the remaining categories,
and the conversion categories are not converted again during the 20 year
transition period.

The annual land-use changes are presented for the period 1985-2010 in Table A3-
4.3.
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Table A3-4.3 Annual land-use changes 1985-2011 (ha)

Forest Land | Cropland

| sacL

Grassland
21

SA-GL

‘ Wetlands

SEEINERS
210

ANNEX 3

Other Land

Grassland

5,338

838

SA-GL

Wetlands

o|jo|Oo|oO

Settlements

Other Land
1985
Forest Land
Cropland
SA-CL

2,453

1,755,640 | 5,293,300 ‘

186,619 1,246,400
0 21

39,997

252,067
0

526,798
210

o|lo|o|jo|o|Oo|O

2,444 |

Grassland

0 5,338

838

SA-GL

Wetlands

Settlements

Other Land
1986
Forest Land
Cropland
SA-CL

2,778

1,765833 5,289,900 |

180,856 = 1,233,700
0 21

o|lo|o|Oo|O|O

2,444 |

Grassland

4,753

SA-GL

Wetlands

Settlements

Other Land
1987
Forest Land
Cropland
SA-CL

2,778

1,776,691

179,879 1,222,300
0 21

51,061

252,658
0

529,232
210

o|jlo|jo|o|Oo|O

2,444 |

Grassland

5,453

838

SA-GL

Wetlands

Settlements

Other Land
1988
Forest Land
Cropland
SA-CL

2,778

1,787,607

179,558 = 1,209,900
0 21

o|lo|o|o|Oo|O

2,444 |

Grassland

4,653

SA-GL

Wetlands

Settlements

Other Land
1989

1,801,435 5,286,600

176,223 1,197,300
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Other Land
1991
Forest Land
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Grassland
SA-GL
Wetlands
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Other Land
1992

Forest Land

Cropland
SA-CL
Grassland
SA-GL
Wetlands
SEEINERIS
Other Land
1993
Forest Land

Cropland
SA-CL
Grassland
SA-GL
Wetlands
Settlements
Other Land
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Table A3-4.3 (continued) Annual land-use changes 1985-2011 (ha)

Forest Land | Cropland
1,801,435 5,286,600

180
2,778

SA-CL
176,223
0

Grassland
1,197,300

40

SA-GL
54,382

Wetlands
253,246
0

Other Land
2,444

SEEINERIS
531,636
393

2,938

838

1,813,902

2,778

5,287,600

171,989
0

1,185,600

13

253,539
0

w

©

=
o|o|o|o|o|lo|o

29,627

16,013

1,825,404

2,778

5,238,413

195,462
0

1,172,160

9

253,834
0

534,184 2,444
72

29,611

16,013

838

1,838,339

3,349

5,189,225

217,916
0

1,158,720

83

254,127
0

535,244 2,444
233

46,503

6,707

938

1,846,338

3,349

5,140,038

261,063
0

1,145,280

27

117,132

254,714
0

536,255 2,445
163

46,519

6,707

938

1,852,141 5,090,851

306,083
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Table A3-4.3 (continued) Annual land-use changes 1985-2011 (ha)

ha Forest Land

1994 1,852,141

Forest Land

Cropland
SA-CL

3,349

Cropland
5,090,851

Grassland

SA-GL

Wetlands

Settlements

SA-CL Grassland SA-GL Wetlands Settlements | Other Land
306,083 1,131,840 127,336 255,305 537,263 2,446
0 61 0 0 244 0
46,543 6,707 0 0 938 0
0 0
297 0
0 1
8 0
0

Other Land
1995
Forest Land

1,861,421

Cropland
SA-CL

3,349

5,041,664

Grassland

348,216
0

1,118,400
79

538,247
188

2,447

46,569

6,707

938

SA-GL

Wetlands

Settlements

Other Land
1996
Forest Land

1,871,746

Cropland
SA-CL

3,349

4,992,476
192

Grassland

389,543
0

1,104,960
90

146,478 256,471

0

539,144
240

o|o|(r|O|O|O|O

2,447

46,682

6,707

938

SA-GL

Wetlands

Settlements

Other Land
1997

Forest Land

1,883,569

Cropland
SA-CL

3,349

4,943,289

Grassland

429,635
0

1,091,520
42

155,712

540,044
271

o|lo|r|O|O|O|O

2,448

46,579

6,707

938

SA-GL

Wetlands

Settlements

Other Land
1998
Forest Land

1,893,962

Cropland
SA-CL

3,349

4,894,102

Grassland

470,872
0

1,078,080
91

541,021
278

o|o|r|O|O|O|O

2,449

46,517

6,707

938

SA-GL

Wetlands

Settlements

Other Land

1999 1,907,512

4,844,915

509,511

1,064,640 174,122

258,204
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Table A3-4.3 (continued) Annual land-use changes 1985-2011 (ha)

ha
1999
Forest Land

1,907,512

3,349

Cropland
SA-CL

Forest Land Cropland

SA-CL Grassland SA-GL
509,511 1,064,640 174,122
0 56 0

4,844,915

Wetlands

258,204
0

Settlements | Other Land
541,912 2,450
595

46,558 6,707 0

938

Grassland

SA-GL

Wetlands

Settlements

Other Land
2000

Forest Land

1,921,170

7,613

Cropland
SA-CL

o

4,795,727 547,843 1,051,200

101 0

258,778
0

N
©
~
o|lo|r|o|lo|o|o

2,451

15,329 1,847 0

Grassland

SA-GL

Wetlands

Settlements

Other Land
2001
Forest Land

1,936,944

8,553

Cropland
SA-CL

4,772,020 557,155
109 0

1,022,340
89 0

259,249
0

(4]

w

(e¢]
oOlo|j|o|lo|Oo|O|O

2,451

12,054 1,847 0

Grassland

SA-GL

Wetlands

Settlements

Other Land
2002

Forest Land

1,955,180

5,194

Cropland
SA-CL

:

4,750,696 561,977

259,719
0

[¢)]

w

[e¢]
o|jlo|j|ofo|jo|o|oO

2,451

15,329

Grassland

SA-GL

Wetlands

Settlements

Other Land
2003
Forest Land

1,967,573

5,638

Cropland
SA-CL

o

4,729,371 571,639

260,192
0

[&)]

w

(ee]
oOlo|j|o|lOo|Oo|O|O

2,451

14,934

Grassland

SA-GL

Wetlands

Settlements

Other Land
2004

1,980,902

4,708,047 580,273 935,760 281,111

AG5

260,665

[¢)]

w

[ee]
o|jlo|j|ofo|jo|o|O

554,057 2,451



HUNGARY

ha

2004
Forest Land
Cropland
SA-CL
Grassland
SA-GL
Wetlands
SEEINERIS
Other Land

2005
Forest Land
Cropland
SA-CL
Grassland
SA-GL
Wetlands
Settlements
Other Land

2006
Forest Land

Cropland
SA-CL
Grassland
SA-GL
Wetlands
Settlements
Other Land
2007

Forest Land

Cropland
SA-CL
Grassland
SA-GL
Wetlands
SEEINERIS
Other Land
2008
Forest Land

Cropland
SA-CL
Grassland
SA-GL
Wetlands
Settlements
Other Land
2009

National Inventory Report 1985-2011

ANNEX 3

Table A3-4.3 (continued) Annual land-use changes 1985-2011 (ha)
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Table A3-4.3 (continued) Annual land-use changes 1985-2011 (ha)

Settlements Other Land
566,771 2,451

SA-GL
410,330

Wetlands
263,061

Grassland
791,460

SA-CL
628,422

Forest Land | Cropland
4,601,424

5,638

2,039,347

2,046,394 4,580,100 568,670

3,898

642,688

2,050,662 4,578,351 639,779 758,874 437,946 264,024 571,179 2,451
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Adjustment of HCSO's land use data applied for area representation

One of the most important land-use dataset for the implementation of the consistent
area representation in Hungary was the HCSO'’s land-use statistics. This database is
collected annually, by questionnaires, but it is adjusted by the HCSO whenever more
detailed dataset is available. Sometimes this adjustment of the HCSO causes
significant drops in the year of the adjustment in the time series (e.g. reported
Grassland area in the HCSO's statistics decreased by 241.6 thousand hectares from
2009 to 2010 in the HCSO'’s statistics, as a result of the more detailed General
Agricultural survey, conducted in 2010).

After the change of the regime in Hungary at the beginning of the 1990’s, the land of
the former large collective farms was mainly distributed among individual farmers.
This transformation, when changes in ownership took place, was not entirely
transparent (Laczka and Sods, 2003) and it made the data collection more difficult.
The changes in the ownership resulted in changes of the system and the method of
data collection. (Kecskés, 1997)

Sometimes the time series are reconsidered by the HCSO, and the data for the years
before the year of the adjustment are fitted backward to the adjusted, but sometimes
not. (The HCSO'’s land-use statistics are published on the website of the office
http://portal.ksh.hu/pls/ksh/docs/eng/xstadat/xstadat_annual/tabl4 01 O4iea.html
where the green colour signs the reconsideration.)

Significant changes in the time series derived from the problem of data collection
which could cause emissions/removals from artefacts. In order to avoid these unreal
effects, the dataset was further adjusted by the HMS before making GHG inventory.
The adjustment was implemented after consultation with the HCSO’s expert. The
following paragraphs describe the steps and assumptions in developing the activity
data from the HCSO'’s land-use statistics:

» Between 1985 and 1990 the system of landowners and data collection can be
considered as to be in steady state, therefore the annual data was accepted
without adjustment.

* The most significant changes of the landownership occurred in the period
1990-2000; therefore the annual dataset for the all categories with exception
of orchards and vineyards was replaced with the interpolated values between
the two general agricultural censuses which were held in 1990 and 2000. For
the vineyards and orchard category the results of the more detailed and
reliable census on vineyards and orchards were accepted instead of the
results of the general agricultural census. Therefore the interpolation was
applied for the years between 1990 and 2001.

* For the period 2000-2010, the annual Cropland and Grassland areas were
interpolated between the areas reported for the years of Central Agricultural
Surveys conducted in 2000 and 2010. Vineyard and Orchard areas were
interpolated between the years for which the most detailed survey data are
available (2001 and 2010).
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Activity data for estimation of carbon stock change in Cropland living biomass

Table A3-4.4 Vineyard activity data for calculation of carbon stock change in living
biomass on Cropland 1985-2011

. . Vineyard Vineyard A_djusted Vineyard WIMERENE
Vineyard A(_jjusted Area of Area of Vineyard Removal of Rem_oval of _Total
Total Vineyard Agricultural Private Ar_ea of Agricultural Private Vineyard
Area Area Enterprises Farms Private Enterprises F_arms Removal
Farms (estimated)
[1,000 ha] [ha]
1985 153.6 153.6 69.6 84.0 84.0 7,706 7,706
2 148.6 148.6 64.5 84.1 84.1 6,706 6,706
1986 147.4 147.4 63.5 83.9 83.9 6,267 6,267
1987 144.9 144.9 60.6 84.3 84.3 6,144 6,144
1988 142.2 142.2 55.2 86.9 86.9 3,485 3,485
1989 140.3 140.3 50.8 89.6 89.6 2,101 2,101
1990 138.5 138.5 47.1 91.4 91.4 2,152 3,042 5,194
1991 136.4 134.4 41.8 94.6 90.6 1,873 3,728 5,601
1992 135.0 130.2 435 915 89.9 1,384 3,705 5,089
1993 131.7 126.1 34.3 97.4 89.2 543 3,681 4,224
1994 131.9 121.9 20.5 111.4 88.5 404 3,657 4,061
1995 131.3 117.8 13.9 117.4 87.8 49 3,634 3,683
1996 130.9 113.6 14.6 116.3 87.1 58 3,61 3,668
1997 130.9 109.5 9.1 121.7 86.4 567 3,586 4,153
1998 129.7 105.3 8.1 121.6 85.7 127 3,563 3,69
1999 127.0 101.2 8.4 118.7 85.0 97 3,539 3,636
2000 105.9 97.0 8.7 97.1 84.3 139 3,516 3,655
2001 92.9 92.9 9.3 83.5 835 198 3,492 3,69
2002 92.8 91.8 10.0 82.8 82.0 202 3,851 4,053
2003 93.3 90.7 10.5 82.8 80.4 230 3,799 4,029
2004 94.5 89.5 11.3 83.2 78.8 258 3,746 4,004
2005 86.0 88.4 12.8 73.1 77.2 68 3,693 3,761
2006 86.0 87.3 13.3 72.8 75.6 462 3,641 4,102
2007 86.0 86.2 13.3 72.8 74.0 1329 3,588 4,917
2008 82.6 85.0 13.0 69.6 72.5 129 3,535 3,664
2009 82.8 83.9 14.3 68.5 70.9 213 3,483 3,695
2010 82.8 82.8 13.5 69.3 69.3 629 3,430 4,059
2011 82.1 82.1 13.5 68.7 68.7 301 2,903 3,204
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Table A3-4.5 Orchard Activity data for calculation of carbon stock change in living
biomass on Cropland (ha) (note: * interpolated value) 1985-2011

Adjusted Orchard
Orchard | Adjusted ag;ag? OArr(:;acr)(fj Ochhard Rg;c:vegld of Rem_oval of Total
Total Orchard Agricultural Private Ar_ea of Agricultural Private Orchard
Area Area Enterprises Farms Private Enterprises F_arms Removal
Farms (estimated)
LGQEY [ha]
1985 103.5 103.5 71.2 32.3 32.3 5,628 5,628
2} 99.7 99.7 65.9 33.8 33.8 3,777 3,777
1986 99.0 99.0 65.0 34.0 34.0 2,998 2,998
1987 96.5 96.5 61.5 35.0 35.0 2,705 2,705
1988 94.9 94.9 59.3 35.6 35.6 2,015 2,015
1989 94.3 94.3 56.2 38.1 38.1 1,208 1,208
1990 95.1 95.1 61.1 34.0 34.0 2,142 1,132 3,274
1991 94.1 95.3 53.1 41.0 38.0 1,955 1,264 3,219
1992 94.5 95.5 52.1 42.4 41.9 973 1,396 2,369
1993 93.0 95.8 43.7 49.3 45.9 596 1,528 2,124
1994 92.7 96.0 37.4 55.3 49.9 469 1,660 2,129
1995 93.9 96.2 26.2 67.7 53.8 680 1,792 2,472
1996 94.3 96.4 27.7 66.6 57.8 526 1,924 2,450
1997 95.6 96.6 20.7 74.9 61.7 198 2,056 2,254
1998 96.3 96.8 19.8 76.6 65.7 538 2,188 2,726
1999 96.4 97.1 22.0 74.4 69.7 523 2,320 2,843
2000 95.4 97.3 21.2 74.2 73.6 350 2,452 2,802
2001 97.5 97.5 19.9 77.6 77.6 518 2,584 3,102
2002 97.4 97.1 21.2 76.2 77.0 803 2,987 3,790
2003 98.3 96.7 23.7 74.7 76.4 492 2,967 3,459
2004 102.6 96.2 24.7 77.9 75.8 181 2,947 3,128
2005 102.8 95.8 27.1 75.7 75.2 778 2,928 3,706
2006 102.8 95.4 26.6 76.2 74.7 966 2,908 3,874
2007 101.9 95.0 26.1 75.8 74.1 244 2,889 3,133
2008 98.5 94.5 23.7 74.7 73.5 318 2,869 3,187
2009 98.7 94.1 23.1 75.6 72.9 543 2,849 3,392
2010 93.7 93.7 21.4 72.3 72.3 476 2,830 3,306
2011 92.4 92.4 21.7 70.7 70.7 305 3,608 3,913
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Determination of activity data (Ag, A.) from HCSO statistics for calculation of
carbon stock change in living biomass in Cropland

The method recommended by the GPG for LULUCF (IPCC, 2003) requires
agricultural statistics on land areas of growing stock and harvested land in perennial
woody crops (orchard and vineyards in Hungary) and land conversion data from and
to perennial woody Cropland.

The following statistics concerned are published by the HCSO, annually:

* Vineyard total area and areas by legal forms
* Orchard total area and areas by legal forms
* Vineyard removal in the area of agricultural enterprises
« Orchard removal in the area of agricultural enterprises

It can be seen that the HCSO statistics cannot provide information on land
conversion by previous and following land-use. Only the total vineyard and orchard
areas and removals are known. In addition to that removal statistics are published for
the agricultural enterprises only, and this statistic is not available for the private farms
that have increasing importance since 1990. (Areas reported as ‘area unidentifiable
with holdings’ in the HCSO statistics was considered as area of private farms.) Thus
an estimation procedure was developed for the estimation of removal of private farms
as described below.

The following assumptions were made in the course of the estimation procedure:

1. Until 1989 the data on removal in the areas of agricultural enterprises comprises
the removed areas by private farms as well. Before the economic change in 1989-
90 the land areas of private farms were negligible, and the few private farms used
mostly the land of agricultural enterprises thus the agricultural statistics on
enterprises contains the activity of mostly private farms as well.

2. According to the Tier 1 methodology of GPG for LULUCF (IPCC, 2003), a 30 year
harvest cycle is assumed for perennial woody crops as orchards and vineyards in
temperate climate region on the area of private farms. It means that 3.33% of
these cultures are removed and replanted in every year.

3. The change of the extent of orchard and vineyard area on private farms derives
partially from legal acts (landowner change) instead of plantation and removal. It
is evident from Fig. A3-1. After the economic change the land area of agricultural
enterprises decreased continuously while the area of private farms increased.
According to the farm structure survey in 2007 the private farms held possession
of 74 percent of the total orchard area and 85 percent of the vineyard area. A
significant restructuring (landowner changes) took place in the nineties, thus the
growing of land areas of private farms derived from the landowner change instead
of plantation and on the contrary, the decrease of land areas of agricultural
enterprises is not primarily the result of removals.
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Figure A3-4.1. Landowner changes of vineyards and orchards in Hungary 1985-
2011

To separate the area decrease resulting from the landowner change from real
removals, the area decrease of private farms was considered as removal in a certain
year if the total vineyard/ orchard area decreased as well. If the decrease of the area
of private farms exceeds the decrease of the total area, the area decrease is
considered as removal in private farms to such an extent that the total area
decreased. (Eq. A3-7, A3-8, A3-9)

(To estimate the removal from land area decrease, the total vineyard area was
adjusted similarly to the area of private farms, as described below.)

The HCSO collects statistics on vineyard and orchard areas by questionnaire,
annually, but in the year of the agricultural censuses, these data derives from a more
detailed and more widespread data collection. (There were General Agricultural
Censuses in 1990, 2000 and 2010. There was a Census on Orchards and Vineyard
in 2001, which is the most detailed data collection on Hungarian vineyard and
orchard. There was a Census on the most significant fruit plantation in 2007 as well).
As a result of the more widespread data collection in the years of censuses, the
differences between the values given for the year of census and the values given for
the previous and subsequent years are sometimes significant, especially in the time
series of the vineyard area of private farms. Big differences in the time series are the
result of the uncertainty of annual data collection among the private farms, as
revealed on the course of the General Agricultural Census in 2000. The private farms
often reported abandoned vineyards as managed vineyards in the nineties (HCSO,
2001). To insure the consistency of the time series of the area of private farms, this
data set was adjusted by linear interpolation between the values given for 1990 and
2001, and between 2001 and 2010, only the most detailed and reliable data
collection were taken into account. Results of annual data collection were ignored.
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Determination of Ag

Following the assumptions described above, A was obtained from the subtracting
vineyard and orchard total area (agricultural enterprises and private farms areas
summed) the areas of orchard and vineyard plantation in the inventory year
(Equation A3-3).

Ac=Avae + AvprtAoaet Aopr
Equation A3-3.
Where:
Ac land areas of growing stock
Avae vineyard areas of agricultural enterprises
Avpr Vineyard areas of private farms
Aoae orchard areas of agricultural enterprises
Aopr Orchard areas of private farms

These time series are available from the HCSO statistics (Tables A3-4.4, A3-4.5),
although there is a data gap in the year of 2003, which was eliminated by
interpolation from the values of the previous and the next years data.

Determination of A_

The removal of perennial woody crops derives from the vineyard and orchard
removal on the area of the agricultural enterprises and on the areas of private farms.
The removal arises from rotation (replantation) and the area decrease (abandonment
of vineyards and orchards)

A= Avraet Avrpr tAorRAET AoRPF
Equation A3-4.

Where:

Avrae Vineyard removal on the areas agricultural enterprises
Avrpr Vineyard removal on the areas private farms

Aorae orchard removal on the areas of agricultural enterprises
Aorpr Orchard removal on the areas of private farms

The time series of vineyard and orchard removal on the areas of agricultural
enterprises are available from the HCSO statistics (Tables A3-4.4, A3-4.5), although
there is a data gap in the year of 2003, which was eliminated by linear interpolation.

Estimation of removal of private farms as follows:

Avrpr ={0 until 1989 and Avpr - 0.333+min(f(Avt), f(Avpr )) since 1990}

Equation A3-5.
Aorpr ={0 until 1989 and Aypr - 0.333+min(f(Aot), f(Aopr )) since 1990}

Equation A3-6.
Where:
Ayt Vvineyard total area
Aot orchard total area
f(x) area decrease function

f(X)={Xiy-1- Xiy If Xiy-1- Xiy >0 else O}
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Equation A3-7

Where:
Xy area in the inventory year
Xiy-1 area one year before the inventory year
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Activity data and estimated carbon stocks for calculation of carbon stock change in mineral soils of Cropland and

Grassland

Table A3-4.6 Cropland areas by climate zones, soil type and management practices and estimated average carbon stocks

Sub-categories 1965 1966 1967 1968
Land-use SOCet | FLu  Fume

Climate = Soil | Management Area(ha)
low 48 0.82| 1.00 | 0.92 968.1 966.8 | 964.0 961.7 960.3 958.5
full till medium 48 0.82| 1.00 | 1.00 704.1 703.1| 701.1 699.4 698.4 697.1
cold dry high with no manure 48 0.82| 1.00 | 1.07 88.0 87.9 87.6 87.4 87.3 87.1
reduced till medium 48 0.82| 1.03 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0
no-till medium 48 0.82| 1.10 1.00 0.0 0.0 0.0 0.0 0.0 0.0
HAC low 58 0.82| 1.00 | 0.92 1431.4 | 1429.5| 1425.3 1422.0 1420.0 1417.2
full till medium 58 0.82| 1.00 | 1.00 1041.0 | 1039.6 | 1036.6 1034.2 1032.7 1030.7
Wg‘rrym high with no manure 58 |0.82] 1.00 | 1.07 130.1| 1300 129.6 129.3 129.1 128.8
reduced till medium 58 0.82| 1.03 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0
no-till medium 58 0.82| 1.10 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0
low 48 0.82| 1.00 | 0.92 37.2 37.2 37.0 37.0 36.9 36.8
cold dry medium 48 0.82| 1.00 | 1.00 27.1 27.0 26.9 26.9 26.8 26.8
HACH high with no manure 48 0.82| 1.00 | 1.07 3.4 3.4 3.4 3.4 3.4 3.3
low 58 0.82| 1.00 | 0.92 29.6 29.6 29.5 29.4 29.4 29.3

Cropland warm -
dry medium 58 0.82| 1.00 | 1.00 215 215 21.4 21.4 21.4 21.3
high with no manure 58 0.82| 1.00 | 1.07 2.7 2.7 2.7 2.7 2.7 2.7
low 15 0.82| 1.00 | 0.92 74.2 74.1 73.9 73.7 73.6 73.5
cold dry medium 15 0.82| 1.00 | 1.00 54.0 53.9 53.7 53.6 53.5 53.4
. high with no manure 15 0.82| 1.00 | 1.07 6.7 6.7 6.7 6.7 6.7 6.7
sandy | full till

low 21 0.82| 1.00 | 0.92 89.2 89.1 88.8 88.6 88.5 88.3
W(;arrym medium 21 [0.82| 1.00 | 1.00 64.9| 648| 646 64.5 64.4 64.3
high with no manure 21 0.82| 1.00 | 1.07 8.1 8.1 8.1 8.1 8.0 8.0
low 166 0.82| 1.00 | 0.92 188.9 188.7 | 188.1 187.7 187.4 187.0
cold dry medium 166 0.82| 1.00 1.00 137.4 137.2 | 136.8 136.5 136.3 136.0
aquic high with no manure 166 0.82| 1.00 | 1.07 17.2 17.2 17.1 17.1 17.0 17.0
low 132 0.82| 1.00 | 0.92 288.7 288.3| 287.5 286.8 286.4 285.8
Wg‘rrym medium 132 |0.82] 1.00 | 1.00 210.0| 209.7| 209.1 208.6 208.3 207.9
high with no manure 132 0.82| 1.00 | 1.07 26.2 26.2 26.1 26.1 26.0 26.0
Total Cropland 5649.7 | 5642.2 | 5625.6 5612.7 5604.5 5593.8
Carbon stock per ha (tC/ha) 52.02 52.02| 52.02 52.02 52.02 52.02
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Table A3-4.6 (continued) Cropland areas by climate zones, soil type and management practices and estimated average carbon

stocks
Land-use Sub-categories SOCa  Fus 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
Climate Management Area(ha)

low 48 0.82 | 1.00 | 0.92 955.8| 953.6| 951.8| 943.0| 941.6| 937.4| 929.2| 923.3| 917.5| 913.7
full till medium 48 0.82 | 1.00 1.00 695.2| 6935| 692.2| 6858| 684.8| 681.8| 6758 | 6715| 667.3| 664.5
cold dry high with no manure 48 0.82 | 1.00 1.07 86.9 86.7 86.5 85.7 85.6 85.2 84.5 83.9 83.4 83.1
reduced till medium 48 0.82 | 1.03 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HAG no-till medium 48 0.82 | 1.10 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
low 58 0.82 | 1.00 | 0.92 | 1413.3| 1410.0| 1407.4| 1394.4| 1392.2 | 1386.1 | 1373.9 | 1365.3 | 1356.6 | 1351.0
full till medium 58 0.82 | 1.00 1.00 | 1027.9| 1025.5| 1023.6 | 1014.1 | 1012.5 | 1008.0 | 999.2| 992.9| 986.6| 982.5
warm dry high with no manure 58 0.82 | 1.00 1.07 1285 | 128.2| 1279 126.8| 126.6| 126.0| 1249| 124.1| 123.3| 1228
reduced till medium 58 0.82 | 1.03 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
no-till medium 58 0.82 | 1.10 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
low 48 0.82 | 1.00 | 0.92 36.7 36.6 36.6 36.2 36.2 36.0 35.7 35.5 35.3 35.1
cold dry medium 48 0.82 | 1.00 1.00 26.7 26.7 26.6 26.4 26.3 26.2 26.0 25.8 25.6 255
HACH high with no manure 48 0.82 | 1.00 1.07 33 33 33 33 33 3.3 3.2 3.2 3.2 3.2
low 58 0.82 | 1.00 | 0.92 29.2 29.2 29.1 28.8 28.8 28.7 28.4 28.2 28.1 27.9
Cropland warm dry medium 58 0.82 | 1.00 1.00 21.3 21.2 21.2 21.0 20.9 20.8 20.7 20.5 20.4 20.3
high with no manure 58 0.82 | 1.00 1.07 2.7 2.7 2.6 2.6 2.6 2.6 2.6 2.6 2.6 25
low 15 0.82 | 1.00 | 0.92 733 73.1 73.0 72.3 72.2 71.9 71.2 70.8 70.3 70.0
cold dry medium 15 0.82 | 1.00 1.00 53.3 53.2 53.1 52.6 52.5 52.3 51.8 51.5 51.2 50.9
sandy | full til high with no manure 15 0.82 | 1.00 1.07 6.7 6.6 6.6 6.6 6.6 6.5 6.5 6.4 6.4 6.4
low 21 0.82 | 1.00 | 0.92 88.1 87.9 87.7 86.9 86.8 86.4 85.6 85.1 84.6 84.2
warm dry medium 21 0.82 | 1.00 1.00 64.1 63.9 63.8 63.2 63.1 62.8 62.3 61.9 61.5 61.2
high with no manure 21 0.82 | 1.00 1.07 8.0 8.0 8.0 7.9 7.9 7.9 7.8 7.7 7.7 7.7
low 166 | 0.82 | 1.00 | 0.92 186.5| 186.1| 185.7| 184.0| 183.7| 182.9| 181.3| 180.2| 179.0| 178.3
cold dry medium 166 | 0.82 | 1.00 1.00 135.7| 1353 1351 133.8| 133.6| 133.0| 131.9| 131.0| 130.2| 129.7
aquic high with no manure 166 | 0.82 | 1.00 1.07 17.0 16.9 16.9 16.7 16.7 16.6 16.5 16.4 16.3 16.2
low 132 | 0.82 | 1.00 | 0.92 2850 2844| 283.8| 281.2| 280.8| 279.5| 277.1| 2753| 273.6| 2725
warm dry medium 132 | 0.82 | 1.00 1.00 207.3| 206.8| 206.4| 2045| 204.2| 203.3| 201.5| 200.3| 199.0| 198.2
high with no manure 132 | 0.82 | 1.00 1.07 25.9 25.9 25.8 25.6 255 25.4 25.2 25.0 24.9 24.8
Total Cropland 5578.3 | 5565.3 | 5554.9 | 5503.5 | 5495.1 | 5470.7 | 5422.7 | 5388.6 | 5354.6 | 5332.3
Carbon stock per ha (tC/ha) 52.02| 52.02| 52.02| 52.02| 52.02| 52.02| 52.02| 52.02| 52.02| 52.02
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Table A3-4.6 (continued) Cropland areas by climate zone, soil type and management practices and estimated average carbon

stocks
Sub-categories 1981 1982 1983 = 1984 | 1985 1986 1987 1988 = 1989 1990
Land-use SOCt  Fuu Fi
Climate Soil  Management ‘ Area(ha)

low 48 0.82 | 1.00 | 0.92 | 911.1| 908.0| 906.7| 906.4| 907.0| 906.4| 906.3| 906.0| 905.9| 906.0
full till medium 48 0.82 | 1.00 | 1.00 | 662.6| 660.4| 659.4| 659.2| 659.6| 659.2| 659.1| 658.9| 658.8| 658.9
cold dry high with no manure 48 0.82 | 1.00 | 1.07 82.8 82.5 82.4 82.4 82.5 82.4 82.4 82.4 82.4 82.4
reduced till medium 48 0.82 | 1.03 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HAG no-till medium 48 0.82 | 1.10 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
low 58 0.82 | 1.00 | 0.92 | 1347.2 | 1342.6 | 1340.6 | 1340.2 | 1341.1 | 1340.2 | 1340.0 | 1339.6 | 1339.4 | 1339.7
full till medium 58 0.82 | 1.00 | 1.00 | 979.8| 976.4| 975.0| 974.7| 975.4| 9747 | 974.6| 9743| 974.1| 974.3
warm dry high with no manure 58 0.82 | 1.00 | 1.07 | 1225| 1221| 121.9| 1218| 121.9| 121.8| 121.8| 121.8| 121.8| 121.8
reduced till medium 58 0.82 | 1.03 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
no-till medium 58 0.82 | 1.10 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
low 48 0.82 | 1.00 | 0.92 35.0 34.9 34.8 34.8 34.9 34.8 34.8 34.8 34.8 34.8
cold dry medium 48 0.82 | 1.00 | 1.00 255 25.4 25.3 25.3 25.4 25.3 25.3 25.3 25.3 25.3
HACH high with no manure 48 0.82 | 1.00 | 1.07 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
land low 58 0.82 | 1.00 | 0.92 27.9 27.8 27.7 27.7 27.7 27.7 27.7 27.7 27.7 27.7
Crop warm dry medium 58 0.82 | 1.00 | 1.00 20.3 20.2 20.2 20.2 20.2 20.2 20.2 20.1 20.1 20.2
high with no manure 58 0.82 | 1.00 | 1.07 25 25 25 25 25 25 25 25 25 25
low 15 0.82 | 1.00 | 0.92 69.8 69.6 69.5 69.5 69.5 69.5 69.5 69.5 69.4 69.5
cold dry medium 15 0.82 | 1.00 | 1.00 50.8 50.6 50.6 50.5 50.6 50.5 50.5 50.5 50.5 50.5
sandy | ful il high with no manure 15 0.82 | 1.00 | 1.07 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
low 21 0.82 | 1.00 | 0.92 84.0 83.7 83.6 83.5 83.6 83.5 83.5 83.5 83.5 83.5
warm dry medium 21 0.82 | 1.00 | 1.00 61.1 60.9 60.8 60.8 60.8 60.8 60.8 60.7 60.7 60.7
high with no manure 21 0.82 | 1.00 | 1.07 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
low 166 0.82 | 1.00 | 0.92 | 177.8| 177.2| 1769| 176.9| 177.0| 1769| 176.8| 176.8| 176.8| 176.8
cold dry medium 166 0.82 | 1.00 | 1.00 | 129.3| 128.9| 128.7| 128.6| 128.7| 1286 | 128.6| 1286 | 128.6| 128.6
aquic high with no manure 166 0.82 | 1.00 | 1.07 16.2 16.1 16.1 16.1 16.1 16.1 16.1 16.1 16.1 16.1
low 132 0.82 | 1.00 | 0.92 | 271.7| 270.8| 270.4| 270.3| 270.5| 270.3| 270.3| 270.2| 270.1| 270.2
warm dry medium 132 0.82 | 1.00 | 1.00 | 197.6| 196.9| 196.6| 196.6| 196.7| 196.6| 196.6| 196.5| 196.5| 196.5
high with no manure 132 0.82 | 1.00 | 1.07 247 24.6 24.6 24.6 24.6 24.6 24.6 24.6 24.6 24.6
Total Cropland 5317.2 | 5299.1 | 5291.3 | 5289.6 | 5293.3 | 5289.9 | 5289.0 | 5287.4 | 5286.6 | 5287.6
Carbon stock per ha (tC/ha) 52.02 | 52.02| 52.02| 52.02| 52.02| 52.02| 52.02| 52.02| 52.02| 52.02
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Table A3-4.6 (continued) Cropland areas by climate zone, soil type and management practices and estimated average carbon

stocks
Sub-categories 1991 | 1992 | 1993 1994 1995 = 1996 | 1997 | 1998 1999 2000
Land-use Fru

Climate | Soil Management | Input Area(ha)
low 48 0.82 | 1.00 | 0.92 | 897.6| 889.2| 880.7 872.3| 863.9| 855.5| 847.0| 838.6| 830.2| 821.8
full till medium 48 0.82 | 1.00 | 1.00 | 652.8| 646.7 | 640.5 634.4| 628.3| 622.2| 616.0| 593.0| 570.3| 548.0
cold dry high with no manure 48 0.82 | 1.00 | 1.07 81.6 80.8 80.1 79.3 78.5 77.8 77.0 76.2 75.5 74.7
reduced till medium 48 0.82 | 1.03 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.9 334 49.6
HAC no-till medium 48 0.82 | 1.10 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
low 58 0.82 | 1.00 | 0.92 | 1327.2 | 1314.7 | 1302.3 1289.8 | 1277.4 | 1264.9 | 1252.4 | 1240.0 | 1227.5 | 1215.0
full till medium 58 0.82 | 1.00 | 1.00 | 965.2| 956.2| 947.1 938.0| 929.0| 919.9| 910.9| 876.8| 843.3| 810.3
warm dry high with no manure 58 0.82 | 1.00 | 1.07 | 120.7| 119.5| 118.4 117.3| 116.1| 115.0| 113.9| 112.7| 111.6| 1105
reduced till medium 58 0.82 | 1.03 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 49.4 73.4
no-till medium 58 0.82 | 1.10 | 1.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
low 48 0.82 | 1.00 | 0.92 34.5 34.2 33.8 335 33.2 32.9 32.6 32.2 31.9 31.7
cold dry medium 48 0.82 | 1.00 | 1.00 25.1 24.9 24.6 24.4 24.1 23.9 23.7 23.4 23.2 23.1
HAGH high with no manure 48 0.82 | 1.00 | 1.07 31 31 3.1 3.0 3.0 3.0 3.0 2.9 2.9 2.9
low 58 0.82 | 1.00 | 0.92 27.4 27.2 26.9 26.7 26.4 26.2 25.9 25.6 25.4 25.2
Cropland warm dry medium 58 0.82 | 1.00 | 1.00 20.0 19.8 19.6 19.4 19.2 19.0 18.8 18.7 18.5 18.4
high with no manure 58 0.82 | 1.00 | 1.07 25 25 24 2.4 2.4 2.4 2.4 2.3 2.3 2.3
low 15 0.82 | 1.00 | 0.92 68.8 68.2 67.5 66.9 66.2 65.6 64.9 64.3 63.6 61.9
cold dry medium 15 0.82 | 1.00 | 1.00 50.0 49.6 49.1 48.6 48.2 47.7 47.2 46.8 46.3 45.0
sandy | ful il high with no manure 15 0.82 | 1.00 | 1.07 6.3 6.2 6.1 6.1 6.0 6.0 5.9 5.8 5.8 5.6
low 21 0.82 | 1.00 | 0.92 82.7 82.0 81.2 80.4 79.6 78.8 78.1 77.3 76.5 74.4
warm dry medium 21 0.82 | 1.00 | 1.00 60.2 59.6 59.0 58.5 57.9 57.3 56.8 56.2 55.6 54.1
high with no manure 21 0.82 | 1.00 | 1.07 7.5 7.5 7.4 7.3 7.2 7.2 7.1 7.0 7.0 6.8
low 166 0.82 | 1.00 | 0.92 | 175.2| 173.5| 171.9 170.2| 168.6| 166.9| 165.3| 163.6| 162.0| 161.2
cold dry medium 166 0.82 | 1.00 | 1.00 | 127.4| 126.2| 125.0 123.8| 122.6| 121.4| 120.2| 119.0| 117.8| 117.2
aquic high with no manure 166 0.82 | 1.00 | 1.07 15.9 15.8 15.6 155 15.3 15.2 15.0 14.9 14.7 14.7
low 132 0.82 | 1.00 | 0.92 | 267.7| 265.2| 262.6 260.1 | 257.6| 255.1| 252.6| 250.1| 247.6| 246.3
warm dry medium 132 0.82 | 1.00 | 1.00 | 194.7| 192.8| 191.0 189.2| 187.4| 1855| 183.7| 181.9| 180.0| 179.1
high with no manure 132 0.82 | 1.00 | 1.07 243 24.1 23.9 23.6 234 23.2 23.0 22.7 225 22.4
Total Cropland 5238.4 | 5189.2 | 5140.0 5090.9 | 5041.7 | 4992.5 | 4943.3 | 4894.1 | 4844.9 | 4795.7
Carbon stock per ha (tC/ha) 52.02 | 52.02| 52.02 52.02 | 52.02| 52.02| 52.02| 52.19| 52.23| 52.34
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Table A3-4.6 Cropland areas by climate zone, soil type and management practices and estimated average carbon stocks

landuse Sub-categories 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Climate ‘ Soil Management | Input ‘ Area(ha)
low 48 0.82 11.00| 092 | 706.2| 694.0( 681.9| 669.9 657.9| 646.1| 634.3| 622.6| 610.9| 599.4
full till medium 48 0.82 [1.00| 1.00 | 635.6| 624.6| 613.7| 602.9 592.1| 581.5| 570.8| 560.3| 549.9| 539.5
cold dry high with no manure 48 0.82 | 1.00 | 1.07 70.6 69.4 68.2 67.0 65.8 64.6 63.4 62.3 61.1 59.9
reduced till medium 48 0.82 | 1.03 | 1.00 65.8 81.8 97.8| 1135 129.2| 144.7| 160.0| 175.2| 190.2| 205.1
no-till medium 48 0.82 | 1.10 | 1.00 6.9 8.5 10.2 11.8 13.5 15.1 16.7 18.3 19.8 21.4
HAC low 58 0.82 | 1.00 | 0.92 | 1046.2 | 1028.1 | 1010.2 | 992.3 974.6| 957.1| 939.6| 922.3| 905.0| 887.9
full till medium 58 0.82 [1.00 | 1.00 | 941.6| 925.3| 909.2| 893.1 877.2| 861.4| 8456| 830.0| 814.5| 799.2
warm dry high with no manure 58 0.82 |1.00 | 1.07 | 104.6| 102.8| 101.0 99.2 97.5 95.7 94.0 92.2 90.5 88.8
reduced till medium 58 0.82 | 1.03 | 1.00 97.4| 121.2| 144.8| 168.2 191.4| 214.3| 237.0| 259.5| 281.8| 303.9
no-till medium 58 0.82 | 1.10 | 1.00 10.1 12.6 15.1 17.5 19.9 22.3 24.7 27.0 29.4 31.7
low 48 0.82 | 1.00 | 0.92 31.6 314 31.3 31.1 31.0 30.9 30.7 30.6 27.7 275
cold dry medium 48 0.82 | 1.00 | 1.00 23.0 22.9 22.8 22.7 22.5 22.4 22.3 22.2 24.9 24.8
HACH high with no manure 48 0.82 | 1.00 | 1.07 29 29 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Cropland low 58 0.82 | 1.00 | 0.92 25.1 25.0 24.9 24.8 24.7 24.6 244 243 22.0 21.9
warm dry medium 58 0.82 | 1.00 | 1.00 18.3 18.2 18.1 18.0 17.9 17.9 17.8 17.7 19.8 19.7
high with no manure 58 0.82 | 1.00 | 1.07 2.3 23 2.3 2.3 2.2 2.2 2.2 2.2 22 2.2
low 15 0.82 | 1.00 | 0.92 61.6 61.3 61.1 60.8 60.5 60.2 60.0 59.7 54.0 53.8
cold dry medium 15 0.82 | 1.00 | 1.00 44.8 44.6 44.4 44.2 44.0 43.8 43.6 43.4 48.6 48.4
sandy ull il high with no manure 15 0.82 | 1.00 | 1.07 5.6 5.6 5.6 5.5 55 5.5 55 54 54 54
low 21 0.82 | 1.00 | 0.92 74.1 73.7 73.4 73.1 72.8 72.4 72.1 71.8 64.9 64.6
warm dry medium 21 0.82 | 1.00 | 1.00 53.9 53.6 53.4 53.2 52.9 52.7 52.4 52.2 58.4 58.2
high with no manure 21 0.82 | 1.00 | 1.07 6.7 6.7 6.7 6.6 6.6 6.6 6.6 6.5 6.5 6.5
low 166 | 0.82 (1.00|0.92 | 160.4| 159.7| 159.0| 158.2 157.5| 156.8| 156.1| 155.4| 140.6| 139.9
cold dry medium 166 0.82 11.00|1.00 | 116.6| 116.1| 115.6| 115.1 1146 | 114.0| 113.5| 113.0| 126.5| 126.0
. high with no manure 166 0.82 | 1.00 | 1.07 14.6 14.5 14.5 14.4 14.3 14.3 14.2 14.1 14.1 14.0
aquie low 132 0.82 [1.00 | 0.92 | 245.1| 244.0| 2429 241.8 240.7| 239.6| 238.5| 237.4| 2149| 2139
warm dry medium 132 0.82 11.00|1.00 | 178.3| 1775 176.7| 175.9 175.1| 174.3| 173.5| 172.7| 193.4| 1925
high with no manure 132 0.82 | 1.00 | 1.07 223 222 221 22.0 21.9 21.8 21.7 21.6 21.5 21.4
Total Cropland 4772.0 | 4750.7 | 4729.4 | 4708.0 4686.7 | 4665.4 | 4644.1 | 4622.7 | 4601.4 | 4580.1
Carbon stock per ha (tC/ha) 52.38 | 52.41| 52.44| 52.48 5251 | 5254 | 52.58| 52.61| 52.73| 52.76
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Table A3-4.6 (continued) Cropland areas by climate zone, soil type and management practices and estimated average carbon stocks

Sub-categories

Land-use SOCrt Fu | Fuwe
Climate  Sall Management | Input ‘
low 48 0.82 | 1.00 | 0.92 | 590.5
full till medium 48 0.82 |1.00 | 1.00 | 531.4
cold dry high with no manure 48 0.82 | 1.00 | 1.07 59.0
reduced till medium 48 0.82 {1.03 | 1.00 | 220.8
HAC no-till medium 48 0.82 (1.10 | 1.00 23.0
low 58 0.82 |1.00 | 0.92 | 874.7
full till medium 58 0.82 |1.00 | 1.00 | 787.2
warm dry high with no manure 58 0.82 | 1.00 | 1.07 87.5
reduced till medium 58 0.82 (1.03 | 1.00 | 327.1
no-till medium 58 0.82 (1.10 | 1.00 34.1
low 48 |082|1.00[092| 275
cold dry medium 48 0.82 [ 1.00 | 1.00 24.8
high with no manure 48 0.82 | 1.00 | 1.07 2.8
HAC*
Cropland low | 58 0.82 [ 1.00 | 0.92 21.9
warm dry medium 58 0.82 | 1.00 | 1.00 19.7
high with no manure 58 0.82 | 1.00 | 1.07 2.2
low 15 0.82 | 1.00 | 0.92 53.7
cold dry medium 15 0.82 | 1.00 | 1.00 48.4
sandy full il high with no manure 15 0.82 | 1.00 | 1.07 5.4
low 21 0.82 |1.00|0.92 | 64.6
warm dry medium 21 0.82 | 1.00 | 1.00 58.1
high with no manure 21 0.82 | 1.00 | 1.07 6.5
low 166 | 0.82 |1.00|0.92 | 139.9
cold dry medium 166 0.82 (1.00| 1.00 | 125.9
. high with no manure 166 0.82 | 1.00 | 1.07 14.0
aquie low 132 0.82 |1.00 | 0.92 | 213.8
warm dry medium 132 0.82 (1.00| 1.00 | 192.4
high with no manure 132 0.82 | 1.00 | 1.07 214
Total Cropland 4578.4
Carbon stock per ha (tC/ha) 52.79
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Table A3-4.7 Grassland areas by climate zone and soil type and estimated average carbon stocks

land-use Sub-categories 1965 1966 1967 1968

Climate Soil Management Area(ha)
cold dry HAC non-degraded - 48 1.00 1.00 233.6 230.3 230.7 231.1 230.0 229.6
HAC improved medium 48 1.00 1.14 155.7 153.5 153.8 154.1 153.3 153.0
HAC non-degraded - 58 1.00 1.00 345.4 340.5 341.1 341.7 340.0 3394
warm dry HAC improved medium 58 1.00 1.14 230.3 227.0 227.4 227.8 226.7 226.3
cold dry HAC* | non-degraded - 33 1.00 1.00 21.6 21.3 21.3 21.4 21.3 21.2
HAC* | improved medium 33 1.00 | 1.14 9.3 9.1 9.1 9.2 9.1 9.1
warm dry HAC* | non-degraded - 24 1.00 1.00 12.3 121 121 121 121 121
Grassland HAC* | improved medium 24 1.00 1.14 12.3 121 121 121 121 121
cold dry sandy | non-degraded - 15 1.00 1.00 14.6 14.4 14.4 14.4 14.3 14.3
sandy |improved medium 15 1.00 1.14 9.7 9.6 9.6 9.6 9.6 9.5
sandy | non-degraded - 21 1.00 1.00 20.4 20.1 20.2 20.2 20.1 20.1
warm dry sandy |improved medium 21 1.00 1.14 8.8 8.6 8.6 8.7 8.6 8.6
aquic non-degraded - 166 1.00 1.00 77.3 76.2 76.4 76.5 76.1 76.0
cold dry aquic | improved medium 166 1.00 1.14 13.6 13.5 135 135 13.4 13.4
warm dry aquic | non-degraded - 132 1.00 1.00 111.2 109.6 109.9 110.0 109.5 109.3
aquic improved medium 132 1.00 1.14 27.8 27.4 27.5 27.5 27.4 27.3
Total Grassland 1303.9 1285.3 1287.8 1289.9 1283.6 1281.3
Carbon stock per ha (tC/ha) 70.55 70.55 70.55 70.55 70.55 70.55
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Table A3-4.7 (continued) Grassland areas by climate zone and soil type and estimated average carbon stocks

I Sub-categories 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Climate Soil Management Area(ha)

HAC non-degraded | - 48 1.00 | 1.00 228.7 229.5 229.3 229.2 228.4 230.5 234.1 234.6 232.3 231.9

cold dry HAC improved medium 48 1.00 | 1.14 152.5 153.0 152.9 152.8 152.3 153.7 156.1 156.4 154.9 154.6

warm dry HAC non-degraded | - 58 1.00 | 1.00 338.2 3394 339.1 338.9 337.7 340.8 346.2 346.8 3435 342.8

HAC improved medium 58 1.00 | 1.14 2255 226.3 226.1 2259 225.1 227.2 230.8 231.2 229.0 228.6

cold dry HAC* non-degraded | - 33 1.00 | 1.00 21.2 21.2 21.2 21.2 21.1 21.3 21.6 21.7 215 21.4

HAC* improved medium 33 1.00 | 1.14 9.1 9.1 9.1 9.1 9.1 9.1 9.3 9.3 9.2 9.2

warm dry HAC* non-degraded | - 24 1.00 | 1.00 12.0 121 121 12.0 12.0 121 12.3 12.3 12.2 12.2

Grassland HAC* improved medium 24 1.00 | 1.14 12.0 121 121 12.0 12.0 121 12.3 12.3 12.2 12.2

cold dry sandy non-degraded | - 15 1.00 | 1.00 14.3 14.3 14.3 14.3 14.2 14.4 14.6 14.6 145 145

sandy improved medium 15 1.00 | 1.14 9.5 9.5 9.5 9.5 9.5 9.6 9.7 9.8 9.7 9.6

sandy non-degraded | - 21 1.00 | 1.00 20.0 20.1 20.1 20.0 20.0 20.2 20.5 20.5 20.3 20.3

warm dry sandy improved medium 21 1.00 | 1.14 8.6 8.6 8.6 8.6 8.6 8.6 8.8 8.8 8.7 8.7

cold dry aquic non-degraded | - 166 1.00 | 1.00 75.7 76.0 75.9 75.9 75.6 76.3 775 7.7 76.9 76.8

aquic improved medium 166 1.00 | 1.14 13.4 134 13.4 13.4 13.3 135 13.7 13.7 13.6 135

warm dry aquic non-degraded | - 132 1.00 | 1.00 108.9 109.3 109.2 109.1 108.7 109.7 111.5 111.7 110.6 110.4

aquic improved medium 132 1.00 | 1.14 27.2 27.3 27.3 27.3 27.2 27.4 27.9 27.9 27.7 27.6

Total Grassland 1276.8 | 1281.2 | 1280.1| 1279.2| 1274.8| 1286.5| 1306.8 | 1309.3| 1296.6 | 1294.2

Carbon stock per ha (tC/ha) 70.55 70.55 70.55 70.55 70.55 70.55 70.55 70.55 70.55 70.55

A82



HUNGARY National Inventory Report 1985-2011 ANNEX 3

Table A3-4.7 (continued) Grassland areas by climate zone and soil type and estimated average carbon stocks

Sub-categories 1981 1982 1983 1984 1985 1986 1987 1988 1989
Land-use
Climate  Sail Management Area(ha)
HAC | non-degraded - 48 1.00 | 1.00 230.0 229.9 229.2 226.6 223.3 221.0 219.0 216.8 2145 212.4
cold dry HAC | improved medium 48 1.00 | 1.14 153.4 153.3 152.8 1511 148.9 147.4 146.0 1445 143.0 141.6
warm dry HAC | non-degraded - 58 1.00 | 1.00 340.1 339.9 338.9 335.1 330.2 326.8 296.8 293.8 296.0 314.1
HAC | improved medium 58 1.00 | 1.14 226.8 226.6 225.9 223.4 220.1 217.9 242.8 240.4 232.6 209.4
HAC* | non-degraded - 33 1.00 | 1.00 21.3 21.3 21.2 21.0 20.6 19.9 18.8 18.6 18.4 18.2
cold dry HAC* | improved medium 33 1.00 | 1.14 9.1 9.1 9.1 9.0 8.8 9.3 10.1 10.0 9.9 9.8
warm dry HAC* | non-degraded - 24 1.00 | 1.00 12.1 12.1 12.0 11.9 11.7 11.6 11.5 11.4 11.3 12.5
Grassland HAC* | improved medium 24 1.00 | 1.14 12.1 12.1 12.0 11.9 11.7 11.6 11.5 11.4 11.3 9.8
cold dry sandy | non-degraded - 15 1.00 | 1.00 14.3 14.3 14.3 14.1 13.9 13.8 12.5 12.4 12.3 13.2
sandy | improved medium 15 1.00 | 1.14 9.6 9.6 9.5 9.4 9.3 9.2 10.2 10.1 10.0 8.8
sandy | non-degraded - 21 1.00 | 1.00 20.1 20.1 20.0 19.8 19.5 17.9 17.8 17.6 17.4 16.7
warm dry sandy | improved medium 21 1.00 | 1.14 8.6 8.6 8.6 8.5 8.4 9.7 9.6 9.5 9.4 9.8
cold dry aquic | non-degraded - 166 1.00 | 1.00 76.2 76.1 75.9 75.0 73.9 74.9 72.5 73.4 72.7 74.5
aquic | improved medium 166 1.00 | 1.14 13.4 13.4 13.4 13.2 13.0 11.2 12.8 11.0 10.9 8.3
warm dry aquic | non-degraded - 132 1.00 | 1.00 109.5 109.5 109.1 107.9 106.3 102.6 117.3 1135 112.3 113.8
aquic | improved medium 132 1.00 | 1.14 27.4 27.4 27.3 27.0 26.6 28.9 13.0 15.5 15.3 12.6
Total Grassland 1284.0 | 1283.3| 1279.2| 1264.9| 1246.4| 1233.7| 1222.3| 1209.9| 1197.3| 1185.6
Carbon stock per ha (tC/ha) 70.55 70.55 70.55 70.55 70.55 70.57 70.55 70.55 70.52 70.28
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Table A3-4.7 (continued) Grassland areas by climate zone and soil type and estimated average carbon stocks

Sub-categories 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Land-use Fru
Climate Soil Management Area(ha)
cold dry HAC | non-degraded | - 48 1.00 | 1.00 2135| 2249| 246.2| 2585| 2705| 277.1| 293.3| 296.2| 295.6| 2935
HAC | improved medium 48 1.00 | 1.14 136.5| 1211 95.8 79.4 63.5 52.8 32.6 25.8 22.3 20.4
warm dry HAC | non-degraded | - 58 1.00 | 1.00 310.5| 317.2| 348.9| 404.8| 424.6| 434.2| 443.4| 4474 | 451.2| 4479
HAC | improved medium 58 1.00 | 1.14 207.0| 194.4| 156.8 94.9 69.1 53.7 38.6 28.6 18.8 16.2
cold dry HAC* | non-degraded | - 33 1.00 | 1.00 18.0 18.1 19.2 21.2 22.2 225 23.2 235 23.4 23.4
HAC* | improved medium 33 1.00 | 1.14 9.7 9.3 7.9 5.6 4.2 3.7 2.6 2.0 1.8 15
warm dry HAC* | non-degraded | - 24 1.00 | 1.00 124 12.9 14.2 15.8 17.1 17.3 17.7 18.3 18.4 18.3
Grassland HAC* | improved medium 24 1.00 | 1.14 9.7 8.9 7.3 5.5 4.0 35 2.9 2.0 1.6 15
cold dry sandy | non-degraded | - 15 1.00 | 1.00 13.1 13.2 14.3 16.0 16.9 17.5 17.9 18.3 18.2 18.0
sandy | improved medium 15 1.00 | 1.14 8.7 8.4 7.0 51 4.0 3.1 2.4 18 1.6 1.6
warm dry sandy | non-degraded | - 21 1.00 | 1.00 16.5 16.6 17.4 19.0 20.3 21.3 22.0 22.4 22.4 22.4
sandy | improved medium 21 1.00 | 1.14 9.7 9.3 8.2 6.3 4.8 35 24 17 14 1.2
cold dry aquic | non-degraded | - 166 1.00 | 1.00 73.6 75.2 75.9 77.4 76.5 75.6 74.6 74.5 735 72.6
aquic | improved medium 166 1.00 | 1.14 8.2 5.7 4.0 1.6 1.6 15 15 0.8 0.7 0.7
warm dry aquic | non-degraded | - 132 1.00 | 1.00 1125 111.2| 112.3| 112.2| 112.1| 113.1| 111.7| 1115| 110.1| 109.8
aquic | improved medium 132 1.00 | 1.14 125 12.4 9.8 8.4 7.2 4.7 4.7 3.4 3.4 2.2
Total Grassland 1172.2 | 1158.7 | 1145.3 | 1131.8 | 1118.4| 1105.0 | 1091.5| 1078.1 | 1064.6 | 1051.2
Carbon stock per ha (tC/ha) 70.26 | 70.06| 69.58| 68.97| 68.66| 68.45| 68.21| 68.05| 67.96| 67.91
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Table A3-4.7 (continued) Grassland areas by climate zone and soil type and estimated average carbon stocks

Sub-categories 2001 2002 2004 2005 2006 2007 2008 2009
Land-use
Climate Soil ‘ Management Area(ha)
HAC | non-degraded - 48 1.00 | 1.00 291.7| 285.5| 279.9| 271.3| 2642| 257.0| 249.7| 238.7| 2329| 2244
cold dry HAC | improved medium 48 1.00 | 1.14 13.6 11.2 8.1 8.1 6.6 5.2 3.9 6.3 34 3.3
HAC | non-degraded - 58 1.00 | 1.00 440.3| 427.6| 4139| 401.1| 390.6| 380.0| 369.2| 352.9| 344.4| 3317
warm dry HAC | improved medium 58 1.00 | 1.14 11.0 11.0 12.0 12.0 9.8 7.7 5.7 9.3 5.1 4.9
cold dry HAC* | non-degraded - 33 1.00 | 1.00 23.2 22.7 22.2 215 20.9 20.4 19.8 18.9 185 17.8
HAC* | improved medium 33 1.00 | 1.14 1.0 0.8 0.6 0.6 0.5 0.4 0.3 0.5 0.3 0.3
HAC* | non-degraded - 24 1.00 | 1.00 18.3 17.9 17.7 17.1 16.7 16.2 15.7 15.1 14.7 14.2
warm dry HAC* | improved medium 24 1.00 | 1.14 1.0 0.8 0.5 0.5 0.4 0.3 0.2 0.4 0.2 0.2
Grassland cold dry sandy | non-degraded - 15 1.00 | 1.00 17.8 17.7 175 17.4 16.9 16.3 15.8 15.3 14.7 14.2
sandy | improved medium 15 1.00 | 1.14 12 0.8 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
sandy | non-degraded - 21 1.00 | 1.00 21.9 21.6 21.0 20.9 20.3 19.7 19.0 18.4 17.7 17.1
warm dry sandy | improved medium 21 1.00 | 1.14 1.0 0.7 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
aquic | non-degraded - 166 1.00 | 1.00 70.9 69.0 67.3 65.3 63.3 61.3 59.3 57.2 55.2 53.2
cold dry aquic | improved medium 166 1.00 | 1.14 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
warm dry aquic | non-degraded - 132 1.00 | 1.00 107.6| 105.0| 102.9 99.8 96.7 93.6 90.5 87.5 84.4 81.3
aquic | improved medium 132 1.00 | 1.14 15 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Grassland 1022.3| 9935| 964.6| 9358| 906.9| 878.0| 849.2| 820.3| 7915| 762.6
Carbon stock per ha (tC/ha) 67.81| 67.78| 67.74| 67.75| 67.72| 67.69| 67.67| 67.73| 67.66| 67.66
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Table A3-4.7 (continued) Grassland areas by climate zone and soil type and estimated average carbon stocks

Sub-categories 2011
Land-use

Climate Management Area(ha)
HAC | non-degraded - 48 1.00 | 1.00 223.0

cold dry - -
HAC | improved medium 48 1.00 | 1.14 3.6
HAC | non-degraded - 58 1.00 | 1.00 3290.8

warm dry - -
HAC | improved medium 58 1.00 | 1.14 5.3
HAC* | non-degraded - 33 1.00 | 1.00 17.7

cold dry - -
HAC* | improved medium 33 1.00 | 1.14 0.3
HAC* | non-degraded - 24 1.00 | 1.00 141

warm dry - -
HAC* | improved medium 24 1.00 | 1.14 0.2

Grassland

sandy | non-degraded - 15 1.00 | 1.00 14.1

cold dry - -
sandy | improved medium 15 1.00 | 1.14 0.0
sandy | non-degraded - 21 1.00 | 1.00 17.0

warm dry - -
sandy | improved medium 21 1.00 | 1.14 0.0
aquic | non-degraded - 166 1.00 | 1.00 52.9

cold dry —— -
aquic | improved medium 166 1.00 | 1.14 0.0
aquic | non-degraded - 132 1.00 | 1.00 80.9

warm dry —— -
aquic | improved medium 132 1.00 | 1.14 0.0
Total Grassland 758.9
Carbon stock per ha (tC/ha) 67.67

HAC* soils were reported as LAC soils in the forrseibmission, and were reclassified as HAC for shismission.
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Annex 4  Comparison of Sectoral and Reference Approa  ches

Comparison of sectoral and reference approaches can be found in chapter 3.2.1 of the NIR.
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Justification for omitting some CRF categories is outlined in the following Table to increase

the transparency of the NIR 2012 submission.

CRF
code

CRF category

Reasons for omissions

NIR Chapter for further
information

5A1

Forest Land remaining Forest
Land/Carbon stock change/Net carbon
stock change in dead organic
matter/Carbon

5A1

Forest Land remaining Forest
Land/Carbon stock change/Net carbon
stock change in soils/Carbon/Mineral
Soils

5A1

Forest Land remaining Forest
Land/Carbon stock change/Net carbon
stock change in soils/Carbon/Organic
Soils

5A21

Cropland converted to Forest
Land/Carbon stock change/Net carbon
stock change in dead organic
matter/Carbon

5A.21

Cropland converted to Forest
Land/Carbon stock change/Net carbon
stock change in soils/Carbon/Mineral
Soils

5.A.22

Grassland converted to Forest
Land/Carbon stock change/Net carbon
stock change in dead organic
matter/Carbon

5A22

Grassland converted to Forest
Land/Carbon stock change/Net carbon
stock change in soils/Carbon/Mineral
Soils

Hungary demonstrates
that the deadwood,
litter, and soil pools are
not a source for the
aggregated forest area.

Chapter 11.3.1.2

5.F.2.3

Grassland converted to Other
Land/Carbon stock change/Net carbon
stock change in soils/Carbon

It assumed to be not a
source of
anthropogenic
emissions in Hungary.

Chapter 7.8.2.1

5.D.2.3

Grassland converted to
Wetlands/Carbon stock
change/Carbon stock change in living
biomass/Carbon/Net change

5.D.2.3

Grassland converted to
Wetlands/Carbon stock change/Net
carbon stock change in soils/Carbon

These conversions are
assumed to be the
results of natural
processes.

Chapter 7.6.1.1

5.C.24

Settlements converted to
Grassland/Carbon stock
change/Carbon stock change in living
biomass/Carbon/Net change

5.C.24

Settlements converted to
Grassland/Carbon stock change/Net
carbon stock change in
soils/Carbon/Mineral Soils

Biological re-cultivation
of abandoned surface
mines. Omission of
these categories can
be considered as a
conservative approach
in Hungary.

Chapter 7.5.3.4
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5A.24

Settlements converted to Forest
Land/Carbon stock change/Net carbon
stock change in dead organic
matter/Carbon

Hungary demonstrates
that the deadwood,
litter, and soil pools are
not a source for the
aggregated forest area

Chapter 11.3.1.2

5.A.2.4 | Settlements converted to Forest
Land/Carbon stock change/Net carbon
stock change in soils/Carbon/Mineral
Soils
5.B.2.4 | Settlements converted to Biological re-cultivation Chapter 7.4.3.4
Cropland/Carbon stock of abandoned surface
change/Carbon stock change in living mines. Omission of
biomass/Carbon/Net change these categories can
5.B.2.4 | Settlements converted to be considered as a
Cropland/Carbon stock change/Net conservative approach
carbon stock change in in Hungary.
soils/Carbon/Mineral Soils
5.E.2.4 | Wetlands converted to Anthropogenic Chapter 7.7.3.5
Settlements/Carbon stock emissions from these
change/Carbon stock change in living land-use conversions
biomass/Carbon/Net change are assumed to be
5.E.2.4 | Wetlands converted to negligible, therefore not
Settlements/Carbon stock change/Net | estimated.
carbon stock change in soils/Carbon
5.D.2.4 | Settlements converted to Conversions from Chapter 7.6.1.2
Wetlands/Carbon stock change/Net extraction and
carbon stock change in soils/Carbon construction area,
which are not covered
by soil, therefore the
potential emissions are
assumed to be
negligible, probably
zero.
5.A.2.5 | Other Land converted to Forest Hungary demonstrates Chapter 11.3.1.2
Land/Carbon stock change/Net carbon | that the deadwood,
stock change in dead organic litter, and soil pools are
matter/Carbon not a source for the
5.A.2.5 | Other Land converted to Forest aggregated forest area.

Land/Carbon stock change/Net carbon
stock change in soils/Carbon/Mineral
Soils
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Annex 6 Quality Assurance and Quality Control

QA/QC activities are explained in Chapter 1.6. The update of the QC Plan entered into force
on 4th January 2013 (HMS ISO document n.: ELFO 401.01). Please see below the English
translation of the QA/QC Plan:

HUNGARIAN METEOROLOGICAL SERVICE

QA-QC PLAN

ELFO/UHG 401
Preparation of Emissioninventories required by United Nations
Framework Convention on Climate Change (UNFCCC) andConvention on
Long-range, Transboundary Air Pollution (CLRTAP)

Name signature
Prepared (and translated) by Katalin Kébanyai exper
Reviewed by: Gabor Kis-Kovacs Head of Divisiol
Approved by: Krisztina Labancz Head of Departme
Version: 01
Pages: 1331

04.01.2013.
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OBJECTIVE

The GHG Division of Hungarian Meteorological See/itHMS) has been assigned by the
Ministry of Rural Development as the ministry respible for environmental protection to

compile GHG inventory required by United Nationsamework Convention on Climate

Change and the Air Pollutants Emission Inventomyuneed by Convention on Long-range,
Transboundary Air Pollution (CLRTAP). Several paofsthe inventories, such as transport
and forestry are delegated to other institution$aly

The GHG Division of the HMS is appointed as Invept@ompiler within the National
System by Act LX of 2007 on the implementation afitdd Nations Framework Convention
on Climate Change and the Govt. Decree 345/20093(X) on data provision relating to
greenhouse gas emissions.

HMS is indicated as compiler of the inventory af pollutants (required by the Convention
on Long-range, Transboundary Air Pollution) by Gobecree 277/2005 (XI1.20.) on the
Hungarian Meteorological Service, which lists ttask in addition to the task of preparation
of reporting on air quality data required by angemational reporting obligation.

Present ISO document (hereinafter QA-QC Plan) awnfulfill both the requirements of
guality management system ISO 9001:2008 and theQ@Aequirements of the Conventions
mentioned above. Therefore the former ISO procetiE®4-16 of the GHG Division, the
relevant parts of the former annual QA-QC Plans #mel former Documentation and
Archiving Manual are integrated into this singleedment.

TASKS AND RESPONSIBILITIES

Tasks and responsibilities connected to the impteation of activities defined within this
QA-QC Plan:

preparation of QA-QC Plan : expert appointed by ldead of the
GHG Division
implementation of the QA-QC Plan: expert(s) appminby the Head of

the GHG Division,
supervision of the implementation of QA-QC PlaHead of the GHG Division,

internal audit of the implementation of acti
defined within this QA-QC Plan : QA/QC manageHS.

The names of sectoral experts, QA-QC coordinatochiging manager and inventory
compiler are specified in the quality record UHGO04.
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DESCRIPTION OF THE ACTIVITIES / ANNUAL INVENTORY CYCLE

1.Principles

All domestic and international reporting obligatsorin connection to the inventory of
greenhouse gases and air pollutants to be subnttaaly local or international organizations
are meant as ,Report” hereinafter. Guidelines antl€ooks specified by the Conventions
or Protocols have to be applied for the preparaticihe reports

UNFCCC CLRTAP+ NEC
Guidelines 18/CP.8, 19/CP.8 and 14/CP.11 decisiongi(r:ei/tlizvi'AlR/ 97 + 81/2001/EC

Revised GL (IPCC, 1996); GPG (IPCC
2000); GPG for LULUCF (IPCC, 2003)
(See References)

Guidebooks (in
2012)

EMEP/EEA 2009 Guidebook
(See References)

The format and content of the reports are deterthineCRF (Common Reporting Form) in
the case of UNFCCC and NFR (Nomenclature For Reygprin the case of CLRTAP. Both
are detailed in the Guidelines and Guidebooks rapatl above. The reports consist of tables
(hereinafter: CRF/NFR Table) and text documentsrefhafter: NIR/IIR) containing
descriptions specified in the Guidelines as welle hames, content, deadlines, process of the
submission, public availability of the reports atenmarized in Annex 1.

Inventory principles (TCCCA) included in Annex 4 dsfined by the Conventions should
always be taken into account during the inventoocess:

- Transparency,

- Completeness,

- Comparability,

- Consistency,

- Accuracy,

- in addition to timeliness and improvement.

1.1.Main steps of the annual inventory cycle

- data collection and choice of estimation method,;

— calculations i.e. estimation of emissions and reshby sinks;
— uncertainty analysis;

- QA/QC activities;

— compilation of the report;

— submission of the report;

— documentation and archiving;

— compilation of a development plan.

The outline of the process is included in Annex 3.

1.2. Tasks and responsibilities of persons involvad the inventory preparation

Sectoral experts:
- choice of emission estimation methods;
- collection, documentation and archiving of data deek for the calculations as
detailed below and in chapter 2 and in Documemagiod Archiving Regulation of
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HMS;

- data quality check using quality record UHGO02 (Datelity check) relating to the
sector;

- communication with external experts;

- calculation and documentation and archiving of walion files as detailed below
and in chapter 2;

- compilation of QC checklists using quality recortlG01 (QA/QC checklist) ;

- compilation of CRF Reporter Program relating to ¢betor and export of xml files as
described in chapter 2.5;

- providing input into the NIR relating to the sector

- providing input for the responses of the reviewsjioas relating to the sector;

- providing input into the Development Plan.

Sectoral experts regarding documentation and aroliv

« all the incoming documents containing data usednduthe preparation of the
inventory should be registered in the central tegisf the HMS as required by the
Documentation and Archiving Regulation of HMS;

+ all the data used during the preparation of thembery and information on the source
of these data should be documented and archivedtasged in chapter 2 ;

+ all the calculation files and compiled reports dddee archived ensuring tracking of
changes (due to checks and reviews);

+ continuous update of the documentation of all sctiose assigned, archiving of data
and other documentation;

« recording, organizing, archiving and removing titesfrelating to their sector;

Head of GHG Division:
- check of input provided by sectoral experts;
- compilation, finalization of reports, forwardingrfapproval and submission in the
case of UNFCCC;
- communication and finalization of responses to bat -uring the international
reviews;
- finalization of Development Plan.

Head of GHG Division regarding documentation andraving
« assigning of tasks for sectoral experts and mangasf the implementation;
« recording, organizing, archiving and removing tleaeral (non sector specific) files

QA/QC coordinator:
- updating present QA/QC Plan and the quality records
- documentation and archiving relating to QA/QC atits.

QA/QC coordinator regarding documentation and avig:
+ recording, organizing, archiving and removing fitekting to QC/QC activities,
« control of QA/QC folder within directory of GHG Dision as included in Annex 2.

Archiving coordinator:
+ development and definition of archiving processestasks,
« support for the sectoral experts relating to arcigiyroblems,
+ follow-up of the requirements relating to archiviagd incorporation of new elements
into the QA/QC Plan if needed

A95



HUNGARY National Inventory Report 1985-2011 ANNEX 6

2. Main steps of the annual inventory cycle

2.1. Choice of estimation method

Sectoral experts are required to choose the agptepstimation method or to coordinate it
with external experts and to document it. Methagsta be improved continuously and to be
amended or corrected if needed. Methods might lesesh from different tier methods (i.e.
methods with different level of complexity) preseshtin the Guidebooks depending on the
results of key source category analysis of the iptesvyear or performed preliminary (as
higher tier methods are suggested for key categjotiee issues included in the Development
Plan and the review results especially regardisgmemended changes of methods.

The choice of the estimation method means in feetthoice of activity data set and emission
factors to be applied for the calculations. Thosghods are appropriate where the whole set
of activity data is available and consistent oteaist it is possible to apply an extrapolation
technique and transparent, documented emissiomréacre available. Even if country
specific emission factors and/or plant specifiad@igher tier methods) might result in more
realistic estimations, these are only applicableotisistency, comparability and transparency
principles are also fulfilled.

The need for change of method might arise anytioméeng the preparation of the inventory
(e.g. new data available, recommendations of thiewg etc.), which causes the recalculation
of the whole time series. Recalculations shoulddbeumented in CRF Table8 and in the
appropriate chapter of the NIR/IIR.

The methods applied by subsector have to be dodechéransparently in the sector-specific
chapters of the NIR/IIR, in the CRF and in the gkdtion files (at least activity data and its
source + emission factor and its source).

It is necessary to consider the consistency ofigtilata, emission factors (and the results)
among international reporting obligation (e.g. UNBKG; CLRTAP, IEA, NAMEA) and the
comparability of results with reports of other coies (and the EU).

2.2. Data collection

Sectoral experts/institutions are required to emshe appropriate quantity, quality, format
and timeliness of the data needed for the estimatiethod. Data might be collected from
public databases, based on authorization by lawbyrdata provision agreements with
institutions or organizations.

Act LX of 2007 and Govt. Decree 345/2009 (XIl.38uthorizes HMS to collect data needed
for the preparation of the inventory, even for tolection of confidential data and to expose
penalty in the case of nhon-compliance.

Special care is needed in the case where the nuofilata providers is less than three as
Govt. Decree 170/1993 (XII.3.) on the implementatod Act XLVI of 1993 on statistics
requires the Hungarian Statistical Office not tdlmh data - not even in an aggregated way-
in such cases.

Sectoral experts may communicate also via e-mladnp and mail with external experts, data
providers and other persons involved in the Nati@yatem.

Incoming documents that contain data used by te@gvation of the inventory are to be
registered in the central register of the HMS aguired by the HMS Regulation on
documentation and archiving where special provsiane included regarding the GHG
Division.

Any data base, reference or document relatingeégteparation of the inventory either hard
copies or electronically should be documented activved as described in chapter 2.7 in
order to ensure replicability and transparencyhefreports. It is needed to document (e.g. in
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form of ,minutes of meeting/phone call/etc__ IPCCcode_dat&)dweerbal information as
well if it is used by the preparation of the invanyt

Check of the quality of incoming data might be doemted using checklist included in
guality record UHGO02. Separate quality records khbwe created preferably for every data
provider which should be saved within the directosgd by the GHG Division as described
in chapter 2.7.

Information regarding the sources of data shouldlbeumented on quality recotdHGO05
Data source logboaoKThis record should be completed by year and biosa&vith information

on data sources (date of enquiry and receipt, cop@rson, Reg. No. etc.) in the case of
mails, e-mails arriving thank to Govt. Decree 348 and with information on the download
(e.g. url, website, date, etc.) in the case tha gatirce is on-line.

2.3. Calculations i.e. estimation of emissions amdmoval by sinks

Compilation of the inventory is the task of sectagperts or external experts contracted by
the HMS. Sectoral experts work in calculation fi{esparate for every year) which are saved
in a specific place in the directory used by theGBlivision and treated as it is described in
2.7. Calculation files should contain in a trangpamway the estimation method, activity data
together with their source, emission factors togettith their source and uncertainty together
with their source (in addition to NIR/IIR and CRFR Tables to be compiled in a later
stage). This will ensure the reproducibility of esion estimates and enables substitution or
replacement of sectoral experts when necessary.

Further recommendations regarding the contenteoté#hculation files:

- it is favorable to include notes and/or to apgliferent coloring for the cells of the table that
contain data from different sources;

- possibility automatic checks should be includedthe calculation files (e.g. conditional
formatting, crosschecks, references, macro, eicoyder to minimize calculation or mistype
errors;

- summary tables in the calculation files shouldgoly follow exactly the outline of the
appropriate CRF Table in order to enable the fonasscheck with the compiled CRF

- the year to which the data relates should alvieysdicated clearly (e.g. above/next to the
data set)

- activity data, emission factors, conversion fegtoother parameters, units should be
indicated separately, unit conversions should ksegnted step by step;

- the tables should be compiled in a way that makessible to track the steps of the
calculation based on the formulas or referenceth@rcase the formula is on other worksheet
or work file);

- data from external source should be clearly s#pdrfrom elaborated data (i.e. unit
conversions, after calculation steps, etc.);

- emission factors, conversion factors and othearpaters should not be built in the
formulas, but in a separate cell referenced bydhaula;

- units of the dataset should be noted in the maginof all the rows;

- special attention is needed for the update o¥ersion factors and temporary coefficients if
necessary.

Calculation files should be amended based on thregpabove till the end of 2013.
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Beyond the above recommendations, calculationslghmichecked using the quality record
UHGO1 as essential element of QC activities. Thekaltreet UHGO01 might be treated as a
worksheet in the calculation file or as a sepdibe

The quality record UHGO1 contains QC checklistsedasn recommendation of IPCC
Guidelines. Generally, Tierl checklist should benpded every year for every sector (for the
whole sector together or by subsectors dependinthermpreference of the sectoral expert).
The more detailed Tier2 checklist should possildycbmpiled at least for key categories.

All errors discovered during the calculations (ef@nearlier years) might be indicated on the
appropriate section of the quality record UHGOletbgr with the results of reviews. These
notes are the rationales of recalculations in #émedhe correction has been executed before
compilation of the current inventory report. In tbase it was not possible to perform the
correction in the same year, they are to be copitxquality record UHG03 Development
Plan together with the planned improvements.

It is also favorable to perform possible verificati using external data such as NIR/IIR of EU
and other countries and to document the resultseimppropriate section of the quality record
UHGOL1.

Recalculations

In the case estimation method has been changéar(eittivity data or emission factor) the
whole time-series need to be recalculated. Cooeati data of earlier years is regarded as
recalculation as well. The reasons of the recalicuiia and the comparison table including the
old and the new time series together with theifedd#nce should be presented in the
appropriate chapter of the NIR/IIR. It is recommedido clearly note (e.g. different coloring)
the old and the new time series also in the cdiculdiles. In addition, the new time series
should be copied possibly from the final (beforbraission) state of the compiled CRF. CRF
reporter requires the explanation of the reasoniseofecalculation for every single cell where
the data has been changed. The inclusion of rdatitmu explanations might be performed
using theRecalculation checfunction of the CRF Reporter Program.

2.4. Uncertainty and key category analysis

Uncertainty analysis has to be performed usingéutor list suggested by GPG (IPCC, 2000)
and GPG for LULUCF (IPCC, 2003). Sectoral expettisee copy the uncertainties associated
to the sectors into one common file which has them&t determined in quality record
UHGO06 and/or revise the table compiled by the expesponsible for the uncertainty
analysis. The responsible expert calculates thereggted uncertainty, the aggregated
uncertainty by gas and uncertainty by main secfbngse results are to be included in the
NIR. The responsible expert updates the relevaaypten of the NIR and the Annex containing
the full calculation table.

Possibly any deviation from the sector list for kegtegory analysis suggested by GPG
(IPCC, 2000) and GPG for LULUCF (IPCC, 2003) shadoddexplained. Obviously, the Tier2

key category analysis can be performed only orséogor list of uncertainty analysis.

The expert responsible for key category analysiatgs the references in the common file
which have the format determined in quality recoitdG07 and performs the analysis using
both Tierl and Tier2 (with uncertainty) methodsll Fables are to be included in Annex of

the NIR and summary tables are to be included ifr C&ble7 and appropriate chapter of the
NIR/IIR where also the comparison with resultsasitlyear should be indicated.
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2.5. Compilation, approval and submission of theaport

Sectoral experts copy the time series developdderalculation files (and checked using the
quality record UHGO1) into the CRF Reporter progrand run the Completeness check
and ,Recalculation chec¢kautomatic control functions.

Sectoral experts export the data of their sectomihformat and inform all the other experts
and the Head of Division. Head of Division impoalsthe sectoral files, compiles the whole
report and export data in xls format into a workiofgler. These xIs files might be used for
the figures of the NIR, for the presentation oftig, for the recalculations and for key
category analysis.

In the case of NECD and CLRTAP, the sectoral espedpy the sectoral data from the
calculation files into a specified common file.

In the same time the sectoral experts update thptefrs of the NIR/IIR assigned to them and
include also the descriptions and comparison tabfesecalculations into the appropriate
chapters. The treatment and archiving of NIR/IIRrkirg files is described in chapter 2.7.4.
Head of Division checks and finalizes the reports.

The process of approval and submission of the tepemdetermined by Act LX of 2007 and
the implementing Govt. Decree 345/2009. In the aas&INFCCC reporting, the Head of
GHG Division submits the reports to UNFCCC seciataaind the EU Commission. In the
case of CLRTAP reporting, HMS sends the reportht® Ministry of Rural Development
(responsible for the environment) for submission.

2.6. International reviews

During international reviews (as detailed in Anngall the communication is managed by the
Head of GHG Division. Questionnaires are savedhan GHG directory. After the sectoral
experts prepare the concerning answers, the hedidision checks and finalizes the official
response. Responses prepared by sectoral expeulsl §fe sent only after the approval of the
Head of Division in the case of on-line review aalw

2.7. Documentation and archiving

All the data, information and documents arisingimgirthe processes and activities of the
GHG Division should be collected, treated, docureerand archived in a way that the reports
remain transparent and reproducible.

HMS Regulations regarding documentation and arofgivi

Documents and data of the GHG Division are regsteprocessed, treated, stored and
archived within the central register and IT netwofkhe HSM. Therefore central regulations
are valid for the GHG Division as well. The HMS Ré&gion on documentation and archiving
in force includes special provisions regarding daé collected by the GHG Division for the
compilation of the inventory. Present QA/QC Plaaoludes only provisions not included in
the general HMS Regulations mainly regarding set&xperts and emission inventorying.
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Collection, processing and storage of data andrdeats

Hard copies of documents and any hardware contaué@ta are to be ordered by sector and
located in the premises of the HMS. It is suggestestore an electronic version of the hard
copies too (by scanning). Sectoral experts areinedjtio store the electronic version of such
documents together with other electronic data desddater.

Electronic documents should be saved in the dirgaibthe server of the GHG Division as
described in Annex 2.and the following chapterst&@al experts might change the directory
with the consent of the archiving coordinator ahd Head of Division. Sectoral experts
might organize their documents within the sectdmtliers independently. Transparency
principle should always be taken into consideratwhile creating new folders and
documents. Sectoral experts are responsible fasrtenization, archiving and cancellation of
the documents within their folders.

Electronic documents are collected, stored andiadhin a password protected server
accessible only for sectoral experts working in@#G Division. Within the directory of the
server of the GHG Division every expert and the dHefDivision have the same access (both
for writing and reading) in order that experts nidge substituted or replaced if needed.
However additional security measures might be appby the Head of Division for the
documents archived in the OFFICIAL ARCHIVE sectmfrthe directory especially where the
submitted documents are archived in order to asoidunintentional modification.

General principles for managing files and othepnemendations
Names

Consistency, unambiguity and the inclusion of CRHRNsector codes should be aimed by
naming the files and folders. Either the name @&f fike or the name of the folder should
contain the CRF/NFR code. (In the case of incondata files it is suggested to name the
folder rather than change the original name offilleewhile in the case of calculation files
CRF/NFR codes should be included in the filenarAbbreviations of CRF/NFR codes and
names should be consistent and homogenous. Differersions of the file might be
distinguished by adding ,v’ and/or month of the suksion within the filename (obviously in
addition to the year within the name of the filefolder). Older versions of the calculation
files should be stored temporarily at least wittiie annual inventory cycle. The storage of
different versions and the names including theigaraumber and/or month of submission
allows tracking changes within the year. In theecd®e calculation file contains more sub-
sectors, it is suggested to use the name/codes dbwvest obvious level of sector. Calculation
files should be distinguished from original datadiby using ,Calc_xxx” within the filename.

Capital letters might be used for name of a folddrile the rules of English grammar for
writing titles might be followed for filenames. Saption of words might be noted with the
character ,_". Based on the above, it is suggesteime the folders and (calculation files*):
Topic_ CRF/NFRcode_year_(version/submission month*)

It is suggested to include ,Draft_" into the nanfearaft NIR/IIR together with name of the
report, date of planned submission and version mundx month of planned submission).
Text file names are therefore suggested as:
Subject_Draft_DateofSubmission_Version.doc

So, for example the 3rd version of draft NIR plashie be submitted on 15th April 2009
should be named as: HU_NIR_Draft 20090415 v3.doc
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Allocation of files within the directory of the sewer of the GHG Division
Files relating data collection

However data provision is a legally binding obligaf HMS is usually sending reminder
letters. The documents regarding mailing shouldtbeed in the GHG directory.

Incoming documents containing data and databasestlg used in the inventory should be
stored in folder OFFICIAL ARCHIVE\ DATABASE\SECTOR.

Electronic version and possibly scanned hard copieslocuments and data used or
referenced indirectly in the inventory (notes, rhtieire, descriptions, metadata) should be
stored in OFFICIAL ARCHIVE\ BACKGROUND DOCUMENTS fder. In the case the size
of the full document does not allow archiving,steanough to scan the pages referenced or to
compile a list containing all the pages and sestimferenced. In the case the size of an
electronic document does not allow archiving, itsigficient to archive the section of the
database referenced or to indicate exact informaggarding the place of the full database
(reference where it has been fully archived).

Within the same folder (OFFICIAL ARCHIVE\ BACKGROUDIDOCUMENTS) should be
archived the background documents and informatieduor expert judgments, notes and
model descriptions used by the preparation ofrtkentory.

Calculation files and text files

Sectoral experts work within the folders WORKINGGEDR folders. Files for uncertainty
analysis and key category analysis are to be Idaaithin the folder WORKING\GENERAL
folder as well as draft text files of NIR/IIR.

QA/IQC documents

QA/QC documents including blank versions of qualégcords and documents relating to
internal and external audits, etc. are stored withe folder QA-QC\QA/QC PLAN. folder.
Compiled quality records are to be located in acelaclearly noted in the file
Quality_records_logbook.xlsithin this folder.

Archiving of data and background documents and ssfions at the end of the annual
inventory cycle

Data and documents to be archived should be prdovigethe sectoral experts, while the
appropriate execution is monitored by the archivaogprdinator. It should be possible to
reproduce the reports fully from the archived filegentioned below and files within
OFFICAL ARCHIVE folder (together with the data stdrin hard copies available in the
physical archive of the GHG Division)

Every year after the end of the UNFCCC reviewladl files, data and documents used by the
preparation of the inventory for all the submissi@ansion of the year have to be copied into
the OFFICAL ARCHIVE folder, such as:

- Final, submitted CRF/NFR Tables and NIR/IIR fileghin SUBMISSION;

- calculation files used for the final submissievithin BACKGROUND DOCUMENTS;

A101



HUNGARY National Inventory Report 1985-2011 ANNEX 6

- recalculation database and final .xml (.mdf) dileontaining the full inventory of the
different submissions within BACKGROUND DOCUMENTS;
- files relating to uncertainty and key categoryalgsis within BACKGROUND
DOCUMENTS;
- laws and guidelines repealed or not in force WitBACKGROUND DOCUMENTS.

2.8. Development Plan

Planned improvements and corrections might be delteand noted on sector specific quality
records UHGO1 throughout the year, especially iiggr

- recommendations, encouragements and suggestiagaecuring the reviews,

- errors discovered during the previous year,

- results of key-category analysis,

- lessons learned during previous inventory cycle,

- new data available (e.g. new data provisions, me@rmational obligation, etc.)

- follow-up of regulatory changes affecting the intcay,

- continuous improvement.

All the mid-term and long-term planned improvemeansl the necessary corrections that had
not been possible to perform in a given inventoygle (collected on UHGO01) should be
included into the quality record UHGO03 Developm®tan by the sectoral experts and into
the ,Planned improvements” chapter of the NIR/IlfReathe approval of the Head of GHG
Division. Sectoral experts should update the quaetord UHGO03 Development Plan with
further planned improvements and corrections (exadiyt collected on UHGO1) emerged
after the submission regarding their sector.

Development Plan should reflect the review res(dipecially EU and UNFCCC). Planned
improvements and corrections should be categoasedid-term or long-term.

3. Further notes on CLRTAP reporting

Activities described above should be applied indhse of CLRTAP reporting too, evidently
except for CRF Reporter program, uncertainty amalgad quality records. Quality records
applicable for CLRTAP reporting are to be develodadng summer of 2013.

4. Requirements relating to external experts

Contracts with external experts providing inpubithie inventory should possibly include the
following:
- external experts should deliver all the documenmatibackground documents and
calculations) and transparency is to be takenantmunt also for external experts;
- external experts should be available during intigonal reviews;
- inclusion of indemnity in the case of non keeping tieadline.
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Legal background:

- HMS Regulation on organizational structure and apen;

- Govt. Decree 277/2005. (XI11.20.) on the Hungariaetdbrological Service;

- Act LX of 2007 on the implementation of United Nats Framework Convention on
Climate Change;

- Govt. Decree 345/2009 (XII.30.) on data provisioglating to greenhouse gas
emissions;

- 280/2004/ EC Regulation;

- 166/2005/EC Regulation.

Documents created as output of the activities dasiced above:

- working files containing all the details of the @alhtions; compiled quality records;
xml files exported by sector from CRF Reportels ides generated by CRF Reporter;

- HU_NIR_MonthSubmissionYear.pdf files;

-  HU_NIR_ANNEXES_MonthSubmissionYear.pdf files;

- HU_NIR_MonthSubmissionYear_vezetoi HU.pdf files d&entive summary in
Hungarian);

- Annex Il Reporting template indicators SubmissicarYé1U.xIs files;

- Uncertainty_InventoryYear_date.xls files;

- NFR_HU_InventoryYear_version.xls files;

- lIR_HU_InventoryYear_version.doc files;

- lIR_HU_InventoryYear_vezetoi_HU.doc files(executsgmmary in Hungarian);

- files containing tables or text required by int¢io@al reviews.

Responsible:experts working at GHG Division as it is specifiadheir contract
Deadline: As included in Annex1.

Check points, monitoring, quality control points:

Accessibility checks:only experts assigned by the Head of the GHG inibave access
Operational checks checks built-in the processes, self-checkingcks®f the activities and
data.

Hierarchical checks: Experts report on progress to the Head of the GH@sidon during
meetings of the GHG Division. Inputs provided bgteeal experts are controlled by the Head
of Division.

Financial or accounting issuesn/a

LIST OF QUALITY RECORDS

- UHG 01 QA/QC checklist

- UHG 02 Data quality check

- UHG 03 Development Plan

- UHG 04 Responsibility

- UHG 05 Data source logbook
- UHG 06 Uncertainty

- UHG 07 Key category analysis
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Annex 1 : Summary table

ANNEX 6

Documents, deadlines and QA/QC activities in conngon with reporting to UNFCCC and Kyoto Protocol, CLRTAP and its Protocols and NEC directive

Deadline Task QC Document /Report QA
route of I
name o availability
submission
Quality record: UHG 02
search for new data | (Data quality);
available; Legal authorization- U:\GHG\ OFFICIAL
(Ma%)oiept ’ Govt.Decree 345/2009. n.a.(data input) n.a. (internal) | ARCHIVE\DATABASE\
data collection, (XI11.20.) ; and/or hard copies
documentation Documentation and
archiving
methodological
changes (if needed) ; | UHG 01 (T1, T2
Se_zpt - _Dec calculatlon, . cha_ckhsts, verlflca.tlons) n.a.(calculation files) n.a. (internal) U\GHG\WORG\. possibly review by third parties,
(- April) recalculation; Division meetings; external experts
compilation of documentation
CollectER
Sent . Dec | i@l results and ggﬂ(sé\‘j;iggi’ofg‘f“d ME- U:\GHG\OFFICIAL
pt- calculations from ) n.a.(incoming files) n.a. (internal) | ARCHIVE\ checks performed by sectoral expert
(- April) contractors);
external experts d ] DATABASE\...
ocumentation
compilation and NECD report - Main II\D/Iévnésgyng);anu_r:\I http://rod.eionet.europa.e
31.Dec. |submission oNECD |documentation pollutants (NOx, NMVOC, EU Corrl)wmission (DG u/obligationsg/141/deliveri | EEA Report on NECD - CLRTAP
report S02, NH3) NFR Table Environment) es
Completeness check
compilation of CRF | Recalculation check
Jan-April o incorporated into CRF
b compilation of Reporter; possibly cross-
CollectER check amon@ALC files
and sectoral experts
compilation and o .
submission of _ preliminary report required o _
15. S Documentation and by 280/2004/EC (CRF table,| EU Commission http://cdr.eionet.europa.e | EU Completeness check
Jan. | preliminary report

required by
280/2004/EC

archiving

preliminary NIR, indicators,

SEF)

(DG Climate Action)

u/hu/eu/ghgmm
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Documents, deadlines and QA/QC activities in conngon with reporting to UNFCCC and Kyoto Protocol, CLRTAP and its Protocols and NEC directive

Deadline Task QC Document /Report QA
route of I
name submission availability
ggéfg;;?urf CLRTAP review process:
. 1. Status + 2. Synthesis and
Hafi Documentation and EMEP Centreon . . . i
.. comp!lat.|on and archiving: Emission | nventories http.//V\Nm.cq p.at/overvie Assgssment (_Reports..
.Febr. |submission of CLRTAP NFR Table and Projections w-of-submissions-under- | http://www.ceip.at/review-results/
CLRTAP report clrtap/ (password protected))
RepDab check - . )
P 'Egﬁll\ljal)zanek + letter (3. Centralized review in every 5
Secretariat years)
Ministry of Rural
Development ->
compilation and , d . EM.EP Centre on . http://www.ceip.at/overvie
15 March | submission of Docgmentanon an CLRTAPIIR (+grid+LPS Em|55|0n Iryventones W-of-submissions-under-
CLRTAP report archiving every 5 years) and Projections drtao/
P (CEIP) -nek + letter P
to UNECE
Secretariat
compilation and Ministry of Rural Approval by Ministry of National
o : report required by Development (HMS) i . Development;
15.March f;bl:?rgglgn of report gr%(#ijvr?nentatmn and 280/2004/EC (CRF Tables, |-> E';thpu.;/ecf/r.(ra]lorrr]ﬁrt{europa.e After submission: EU Consistency
28q0/2004/3éc 9 NIR, indicators, SEF) EU Commission DG ghg report
Climate Action) (2012; 2015 : ESD review)
Before submission:
Ministry of National Approval by Ministry of Rural
Development Developme_nt_ .
(Hungarian After submissionUNFCCC review
9 . http://unfccc.int/national | process:
compilation and Meteorological reports/annex_i_ghg_in| 1. Status (Reports:
15.April | submission of gr%(#ijvr?nentatmn and }I'Jall\é)llzécﬁllge pSoEr::gCRF Service) ventories/national_invent| http:/unfccc.int/national_reports/arjn
UNFCCC report 9 ' ' > ories_submissions/items/| ex_i_ghg_inventories/inventory_reyi
6598.php ew_reports/items/6049.php )
2. Synthesis and Assessment (Repoyts:
LSJeNcFr(ca:tgrci:at http://unfccc.int/documentation/dodu
ments/advanced_search/items/6911.p

hp?priref=600006368 )
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Documents, deadlines and QA/QC activities in conngon with reporting to UNFCCC and Kyoto Protocol, CLRTAP and its Protocols and NEC directive

< @

Deadline Task QC Document /Report QA
route of I
name o availability
submission
eva}luatlon, corrective UHG 01 quality record —
actions and planned ; .
; corrective actions and
improvements ) )
May- (incorporating results planned improvements;
August-Oct e UHG 03 Development
actual review); Plan:
update of QMQC '\ £y G 401.01
documents if needed — -
HCSO Statistical
?gafiesugrggﬁtaﬁt?f Hungarian Central | Yearbook and Handbook [+
Aug-Sept. | HCSO data exchange ' . Statistical Office http://www.ksh.hu/stadat | crosscheck with NAMEA
CLRTAP - NFR Tables;
Climate data (HCSO) eves_5
+ NAMEA
responses to be sent | Division meetings; responses sent electronically UNFCCC SecretariahGRHIG\ \QA-QC\ UNFCCC review process
during the UNFCCC 3. Annual centralized/in-country
Sept-Oct review; documentation review (Reports:
P recalculations and http://unfccc.int/national_reports/ann
resubmission if needed X_i_ghg_inventories/inventory_revie
_reports/items/6048.php )
before the | archiving archiving of all
beginning of documents and data not
the new yet archived on the server
inventory of GHG Division
cycle
Quality objectives of HMS Quiality objectives:
annuall GHG Division for the http://www.met.hu/en/oms$
Y | HMS level quality z/minosegiranyitas/
objectives
External audits within Result of the audit external audit
the 1ISO quality http://www.met.hu/doc/mi
1-2 years management system g(?seqwanwtas/OMSZ IS
9001 tanusitvany 2012-
15 en.pdf
Inernal audits within n.a. internal audit
1-2 years |1SO quality

management system
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Annex 2 : Structure of directory used by the GHG Dvision

OFFICIAL ARCHIVE
- DATABASE
- BACKGROUND DOCUMENTS

- SUBMISSIONS

* WORKING
- GENERAL

- SECTORS

* MANAGEMENT
« QA/QC
* LITERATURE

* OTHER

ANNEX 6

HMS ISO Procedure ELFO/UHG 401.01
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Annex 3: Outline of the process

/\

o Development
UNFCCC Plan (UHG 03)
(S&A Rep. Review Rep.)

S~
Vel

Report
(April 15)

— Data — Datg
Reauests Suppliers

l

UHGO05

Data and Expert
Judgements

/UHGOZ l
/ Inventory Compilation /

Other Members

Ministry of Rural
Development (approval)

— Report
Ministry of National (March 15)
Development (approval)

UHG 06

UHG 07 of the NS
MEO06/B01
Report
(Jan 15)
EU .
(Completeness. Consistency Key E,:\?gij;?sn
and Quality check) Categories. &
Uncertainty
Legend Contractors
:l Institutes

Activities
Results (Documents, Reports)
E=UHG 05 =) QA/QC Records

HMS 1SO Procedure ELFO/UHG 401.01 109/133
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Annex 4 : Abbreviations and inventory principles

(UNFCCC)

CRF Common reporting format = table
NIR National Inventory Report = text (UNFCCC)
SEF

task)
NFR Nomenclature for reporting = table (CLRTAP)
IR Informative Inventory Reports = text (CLRTAP)
NEC

Standard electronic format = table on the Rgg{®)NFCCC) (it is NOT a HMS

National Emission Ceiling Directive - 2001/8C/Bf The European Parliament

And Of The Council of 23 October 2001 on nationaission ceilings for certain

atmospheric pollutants
UNFCCC United Nations Framework Conve

ntion on Cten@ahange (1992)

CLRTAP Convention on Long-range, TransboundaryPalution (1979, Geneva)

GHG greenhouse gas

CLRTAP (EMEP/EEA 2009. )

UNFCCC (18/CP.8)

Transparency means that Parties should provide cl
documentation and report a level of disaggregédtian
sufficiently allows individuals or groups other ththe
designated emission expert or the compiler of
inventory to understand how the
compiled and assure it

fundamental to the effective use, review
and continuous improvement of the inventory.

inventory W
meets good prac
requirements. The transparency of emission regpigiy

edransparencymeans that the assumptions &
methodologies used for an inventory should
clearly explained to facilitate replication a
thesessment of the inventory by users of
eported information. The transparency
lff/entories is fundamental to the success of
'process for the communication a
consideration of information;

Consistency means that estimates for any differg
inventory years, pollutants)(and source categories g
made in such a way that differences in the reg
between years and source categories reflect
differences in emissions. Annual emissions, asat
possible, should be calculated using the same g
and data sources for all years, and resultant gr
should reflect real fluctuations in emissions antithe
changes resulting from methodological differeng
Consistency also means that, as far as practicaiule
appropriate, the same data are reported underaiiff
international reporting obligations.

2r@onsistencyneans that an inventory should
rinternally consistent in all its elements wi
ultyentories of other years. An inventory
r@shsistent if the same methodologies are
'for the base and all subsequent years ar
INnsistent data sets are used to estir
PBthissions or removals from sources or sif
Under certain circumstances referred to
leﬁaragraphs 15 and 16, an inventory us
 different methodologies for different years g
"be considered to be consistent if it has b
recalculated in a transparent manner,
accordance with the Intergovernmental P&
on Climate Change (IPCCis00d Practice
Guidance and Uncertainty Management
National Greenhouse Gas Inventories &
Good Practice Guidance for Land Use, Lar
Use Change and Forestry

Comparability means that the national inventory
reported in such a way that allows it to be comgg
with national inventories of other Parties. This ¢

i€omparability means that estimates
rremissions and removals reported by Anne
Parties in inventories should be comparg

achieved by wusing accepted methodologies
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elaborated in the Reporting Guidelines by using
reporting templates and through the use of
harmonized Nomenclature For Reporting (NFR),
specified in Annex IV of the Reporting Guidelines.

taenong Annex | Parties. For this purpo
thenex | Parties should use the methodolog
afd formats agreed by the COP for estima
and reporting inventories. The allocation
different source/sink categories should foll
the split of theRevised 1996 IPCC Guideling
for National Greenhouse Gas Inventoriesd
the IPCCGood Practice Guidance for Lan
Use, Land-Use Change and Forestat the
level of its summary and sectoral tables;

jies
ling
of
DW
2S

Completenessmeans that estimates are reported fo
pollutants, all relevant source categories and/edirs
and for the entire territorial areas of the Partiegered
by the reporting requirements set forth in the iowns
of the Convention and

its protocols. Where numerical information
emissions under any source category is not proyi
the appropriate notation key defined in Annex khof
Reporting Guidelines should be used when filling
the reporting template and their absence shoulg
documented.

a@lbmpletenesmeans that an inventory cove
all sources and sinks, as well as all ga
included
in the IPCC Guidelines as well as oth
existing relevant source/sink categories wh
PAre specific to
OgtHividual Annex | Parties and, therefore, m
not be included in the IPCC Guideling
ompleteness
S0 means full geographic coverage
sources and sinks of an Annex | Party.

Accuracy means that emissions are neitl
systematically overestimated nor underestimatethra
as can be judged. This implies that Parties
endeavour to remove bias from the inventory esém
and minimize uncertainty.

néXccuracyis a relative measure of the exactn

Wihould be accurate in the sense that they
atystematically neither over nor under tr

ess
tes
are
ue
ged,
r as
uld
bod

sof an emission or removal estimate. Estim4

emissions or removals, as far as can be jud
and that uncertainties are reduced as fa
practicable. Appropriate methodologies sho
be used, in accordance with the IPCC ¢
practice guidance, to promotaccuracy in
inventories.
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List of quality records used for documentation of QA/QC activities as required by QC Plan of
the GHG Division (HMS ISO document n.: ELFO 401.01):

UHG 01 QA/QC checklist
T1 QC checklist
Notes, explanation,
. Y (no problem : Date
Qe check.hst id(entiﬁed) /N supporting of the | Correction date
Sector: documents, further
/n.a ; check
details...
Check that AD is properly recorded, archived
and referenced
Check that EF is properly recorded, archived
and referenced
Check for transcription errors
Check units and conversion factors
Check integrity of database files (e.g.:
processing steps are correct and represented
in the calculation file)
Other
Check data consistency between source sector(s)
categories (e.g.: subtractions to avoid double where the
counts) data is used:
Check movement of data between steps
correct
(e.g. calculation file consistency with CRF?)
Check uncertainties are estimated correctly
Undertake review of documentation (e.g.
replicability is assured?)
Check recalculations (e.g. time-series
consistency is assured? comparison table
created, difference is explained, included in
NIR?)
Check the completeness
(e.g.: Every year, every element of the sub-
source is included? Base year correct? Data
gaps are documented?)
Compare estimates to previous ones
(e.g.: differences from expected trends are
explainable?)
Corrective actions and improvements -  OF TIONAL
If it causes
Included in . recalculation,
ERSQ;E’:(}%;OB date Years |"Development A?;;)Stsér:esggéc% sr/?haeta Correction | it is.included
sectoral experts?) AlizgEs B o correction telz In NlR
’ year... submission
year...
If it causes
Change required Included in Actions/resources/data recalculation,
by review report date Years |"Development input needed for the Correction | itis included
(both UNFCCC affected plan” for - date in NIR
correction L
and EU?) year... submission
year...
Other (expert peer . If it causes
reviews, audits LEVEED 0] Actions/resources/data . recalculation
non-binding , date VGRS | DRI Sme! input needed for the (CREEel) itis included'
. affected plan” for : date .
improvements, correction in NIR
year... L
etc.) submission
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year...
Verification - OF TIONAL
AD EF Emission Allocation Other

NFR consistency?

ETS consistency?

E-PRTR consistency?

EU preliminary GHG?

NIRs of other countries
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T2 QC checklist - OF TIONAL
Notes,
Y (no explanat_lon, Date _
problem | supporting Correction
. » of the
identified) | documents, check date
A2. CATEGORY-SPECIFIC QC CHECKLIST /N /n.a further
(CHECKS TO BE DESIGNED FOR EACH CATEGORY) details...

Category -specific checklist - Part A: Data gathering and
selection

EMISSION DATA QUALITY CHECKS

1. Emission comparisons: historical data for source,
significant sub-source categories

2. Checks against independent estimates or estimates based
on alternative methods

3. Reference calculations

4. Completeness

5. Other (detailed checks)

EMISSION FACTOR QUALITY CHECK

6. Assess representativeness of emission factors, given
national circumstances and analogous emissions data

7. Compare to alternative factors (e.g., IPCC default, cross-
country, literature)

8. Search for options for more representative data

9. Other (detailed checks)

ACTIVITY DATA QUALITY CHECK: NATIONAL LEVEL
ACTIVITY DATA

10. Check historical trends

11. Compare multiple reference sources

12. Check applicability of data

13. Check methodology for filling in time series for data that
are not available annually

14. Other (detailed checks)

ACTIVITY DATA QUALITY CHECK: SITE -SPECIFIC
ACTIVITY DATA

15. Check for inconsistencies across sites

16. Compare aggregated and national data

17. Other (detailed checks)

Category -specific checklist - Part B: Secondary data and
direct emission measurement

SECONDARY DATA: SAMPLE QUESTIONS REGARDING
THE QUALI Y OF INPUT DATA

1. Are QC activities conducted during the original preparation
of the data (either as reported in published literature or as
indicated by personal communications) consistent with and
adequate when compared against (as a minimum), general
QC activities?

2. Does the statistical agency have a QA/QC plan that
covers the preparation of the data?

3. For surveys, what sampling protocols were used and how
recently were they reviewed?

4. For site-specific activity data, are any national or
international standards applicable to the measurement of the
data? If so, have they been employed?

5. Have uncertainties in the data been estimated and
documented?

6. Have any limitations of the secondary data been identified
and documented, such as biases or incomplete estimates?
Have errors been found?

7. Have the secondary data undergone peer review and, if
so, of what nature?

8. Other (detailed checks)

DIRECT EMISSION MEASUREMENT: CHECKS ON
PROCEDURES TO MEASURE EMISSIONS

9. Identify which variables rely on direct emission
measurement
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10. Check procedures used to measure emissions, including
sampling procedures, equipment calibration and
maintenance.

11. Identify whether standard procedures have been used,
where they exist (such as IPCC methods or ISO standards).

12. Other (detailed checks)

UHG 02 Data quality check

Kérd 6iv adatmin 6ség ellen 6rzéshez és bizonytalansag becsléshez/ Questionnaire for quality check of
secondary data and direct measurements

Adat/ adatkdr megnevezése / Revised data or dataset

I. Adat min 6ség/ Data quality

1 | Ellen érzik -e valamilyen médon a szolgéltatott adatokat?
Is the quality of your data checked somehow?

2 | Verifikaljak-e az adatokat?/
Is the data verified?

3 | Van-e az adatszolgaltatonak olyan minéségbiztositasi rendszere, amely kiterjed az adat gy(jtésére és
feldolgozasara? /
Does the data supplier have a QA/QC procedure that covers the collection and processing of data?

4 | Az adatgy(jtés hazai vagy nemzetkdzi szabvany/ jogszabaly alapjan tortént-e? /
Are there any national or international rules and regulations relating to the data collection?

5 | Az adat gy(jtéséhez létezik-e modszertani eléiras / rendszeresitett kérdd iv? Ha igen, milyen gyakran
vizsgaljak azt feltl? /

Is there any methodological description or questionnaire relating to the data collection? If yes, how
often is it revised?

6 | Tapasztaltak-e valamilyen hibat az adatgyjtéskor, feldolgozaskor?/
Have errors or limitations been found relating to the data collection and the data processing?

Il. Megbizhatosag/
Uncertainty

1 | Torténik -e szamszer U becslés az adat megbizhatésagéara vonatkoz6an?/
Is there any quantitative analysis relating to the uncertainty of the data?

2 | Végeznek-e statisztikai elemzést az adat megbizhatdsagara vonatkozéan? (Konfidencia intervallum,
hibahatarok)/
Have the data undergone on statistical analysis to estimate the uncertainty?

3 | Ha nem, az adat bizonytalansaga 6sszehasonlithat6-e/ dsszefliggésbe hozhat6-e mas ismert
bizonytalansagu adattal? Melyik adat az, és milyen kapcsolat ismert?/

If no, is there any other correlating data, which uncertainty is known? Which one and what is the
correlation between them?

4 | Mekkora az adatszolgaltat6 szerint a kdzolt adat megbizhatdésagi tartomanya? (Lehetéség szerint
95%-0s konfidencia intervallum hatérait kérjik megadni.)/

What is the confidence range of the data in the opinion of the data supplier? (Please, provide the
range from lower to upper 95% confidence limits, if it is possible.)

A kovetkez6 részt a szektorfelel6s tolti ki!/ The follows are filled by the expert of the sector

A szektorfelel6s szerint az adat minésége alapjan a leltarkészitésre az adat felhasznalhato (I/N):/
Is the data usable for making inventory? (Y/N)

Az adat alapértelmezett bizonytalansaga:/
Default uncertainty of the data in accordance with the IPCC guidelines

A szamitott/becsiilt orszag-specifikus érték:/
Calculated or estimated value of the uncertainty

Az alapértelmezett bizonytalansagtol valo eltérés indoklasa:/
Reasons for the difference between the country-specific value of the uncertainty and the default one

Datum:/ Alai
Date:
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UHG 03 Development Plan (Fejlesztési terv)
Updated:

SHORT TERM (WITHIN ONE INVENTORY CYCLE)
GENERAL Who Deadline | Compl. |Cause of non-compliance
ENERGY Category | Who | Key | Deadline | Compl. |Cause of non-compliance
INDUSTRIAL PROCESSES Category [Who [ Key | Deadline | Compl. |Cause of non-compliance
AGRICULTURE Category | Who | Key | Deadline | Compl. [Cause of non-compliance
LULUCF Category | Who [ Key | Deadline | Compl. [Cause of non-compliance
WASTE Category | Who | Key [ Deadline | Compl. |Cause of non-compliance

LONG TERM

GENERAL Category |[Who [ Key | Timeline Status Remarks
ENERGY Category | Who | Key | Timeline Status Remarks
INDUSTRIAL PROCESSES Category |[Who [ Key | Timeline Status Remarks
AGRICULTURE Category [ Who [ Key | Timeline Status Remarks
LULUCF Category [ Who [ Key | Timeline Status Remarks
WASTE Category | Who | Key | Timeline Status Remarks
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UHG 04 Responsibilities
Task Name Date
Compiler
QA/QC
Archiving

Sector experts

Energy

Industry, solvents

Agriculture, LULUCF

Waste
Uncertainty, key category analysis
UHG 05 Data source logbook
Contact details/
Instiution/ exact source of Date of Name of file
Email/Letter Database, downloaded Date of | receipt/ | Reg. | received/

Data |/Internet sth. Officer data enquiry | download n. downloaded
UHG 06 Uncertainty — As of Tables in Annex 7
UHG 07 Key category analysis — As of Tables in Annex 1
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Annex 7  Uncertainty

A7.1 Description of methodology used for uncertainty calculation

The first uncertainty calculation for the Hungarian greenhouse gas inventory was reported in
2006 for the year 2004 to fulfill the IPCC requirements for a complete emission inventory.
“Uncertainty estimates are an essential element of a complete emissions inventory.
Uncertainty information is not intended to dispute the validity of the inventory estimates but to
help prioritize efforts to improve the accuracy of inventories in the future and guide decisions
on methodological choice.” (IPCC, 2000)

There are two methods for the uncertainty estimation suggested by the IPCC Good Practice
Guidance (2000), a basic method (Tier 1) which is mandatory and an analytic one (Tier 2).
The uncertainty analysis for the Hungarian inventory was carried out on the basis of Tier 1
method. The disaggregation of the inventory into categories is the same listed in Table Al-1
and reported in previous submissions but in this year LULUCF categories are included in
uncertainty calculation as well. Thus, the full coverage of the emission sources and sinks has
been achieved both in key category analysis and in uncertainty estimation. .

The uncertainty calculation was performed using Table 6.1 of the IPCC Good Practice
Guidance (2000).

The calculations of the emissions estimates uncertainty are presented with LULUCF sectors ,
in Table A7-1. Uncertainty calculation for each GHG (with LULUCF sector) is presented in
Table A7-2.
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Table A7-1 Uncertainty calculation with LULUCF, Tier 1 method
O 0, ed singe Sinke
A 0 < . ° od ed Od ed —
Base data acto ombined c e pe A pe B end end
Ola Od e
o Po ea ea A\ D, eria e e aliona ationa
0, e alego a e and ode ationa 0 enda
a e O e 0, e O 0,
a a £ Od 0 Od el
> ationa
0 0 A\D,
ea _ . e O
ee ro
D D D D ote A
A B D
data data gda data D D 0
O a
Gg CO2 eq %
1.A. | Stationary Combustion - Gas | CO, |19924.15| 20989.25 | 5 5 7.071 2.364 0.088 | 0.184 0.439 1.298 1.370
1A gf‘;'l"”ary Combustion - CO, |30787.45 908927 | 2 5 5.385 0780 | -0.068 | 0080 | -0.341 0.225 0.408
1.A. | Stationary Combustion - Oil | CO, |16 728.26 2 757.25 2 5 5.385 0.237 20.056 | 0.024 -0.281 0.068 0.289
1.a. | Non-CO; Emission from N.O | 215.86 139.44 3 50 50.090 0.111 0.000 | 0.001 0.009 0.005 0.011
Stationary Fuel Combustion
1.A. | Non-CO; Emission from CH, | 877.44 328.57 3 8 8.544 0.045 -0.001 | 0.003 -0.011 0.012 0.016
Stationary Fuel Combustion
Stationary Combustion -
LA | Other Fuel CO, | 96.89 343.78 5 10 11.180 0.061 | 0.003 | 0003 0.025 0.021 0.033
1. A. 3. | Mobile Combustion - Other | CO, | 814.20 144.75 5 5 7.071 0.016 -0.003 | 0.001 -0.013 0.009 0.016
1. A. 3. | Mobile Combustion N.O | 95.63 111.77 5 100 | 100.125 0.178 0.001 | 0.001 0.052 0.007 0.052
1. A. 3. | Mobile Combustion CHs | 45.19 24.72 5 50 50.249 0.020 0.000 | 0.000 0.000 0.002 0.002
é‘ A3 | Mobile Combustion - Road | CO, | 6845.64 | 1111115 5 5 7.071 1.252 0.064 | 0.097 0.321 0.687 0.759
1.B.1,  ugitive Emissions from Coal |, | gy3 g 9.58 3 10 10.440 0.002 -0.004 | 0.000 -0.043 0.000 0.043
Mining and Handling
1. B. 1, | Fugitive Emissions from Coal | 360 | IENANO &3 10 10.440 0.000 0.000 | 0.000 0.000 0.000 0.000
Mining and Handling
Fugitive Emissions from Qil
1. B. 2. | and Gas Operations (Main CHs | 1613.47 | 2099.26 2 50 50.040 1.673 0.011 0.018 0.531 0.052 0.533
Source: Gas Distribution)
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1. B, 2. | Fugitive Emissions from Oil |\ 0.60 0.21 2 100 | 100.020 0.000 0.000 0.000 0.000 0.000 0.000
and Gas Operations

1. B. 2, | Fugitive Emissions from Oil |~ | 364 59 215.13 100 80 128.062 0.439 0.000 | 0.002 0.012 0.266 0.266
and Gas Operations

2. N,O Emission from Industry | N,O | 454151 | 13.45 1 2.236 0.000 20.022 | 0.000 0.022 0.000 0.022

2. CHa Emission from Industry | CHs | 15.81 44.31 20 20.025 0.014 0.000 | 0.000 0.006 0.001 0.006

2.A. 1. | 502 Brussion fom Cement | oo, | 177828 | 563.62 2 2 2.828 0025 | -0.004 | 0005 | -0007 | 0014 | 0016

2. A. 2. | €02 Emission from Lime CO, | 645.03 178.36 5 2 5.385 0.015 -0.002 | 0.002 -0.003 0.011 0.011
Production

2. A, 3, | GOz Emission from CO, | 248.68 345.82 2 1 2.236 0.012 0.002 0.003 0.002 0.009 0.009
Limestone and Dolomite Use

2. A, 7. | €Oz Emission from Other CO, | 64213 | 14356 | 10 30 31623 | 0072 | -0.002 | 0001 | -0.055 0.018 0.058
Mineral Products

2.8, 1, | GOz Emission from Ammonia | o | 1 61622 | 543.03 2 2 2.828 0.025 -0.003 | 0.005 -0.006 0.013 0.015
Processes

2.B. 2. | €Oz Emission from Nitric co, | 0082 0.001 3 40 40.112 0.000 0.000 | 0.000 0.000 0.000 0.000
Acid Production

2.C. gr%fjl'ir:‘t“i';f'o” from Metal CO, 4257204 223570 | 2 5 5.385 0192 | -0.001 | 0020 | -0.004 0.055 0.055

2. :anjﬁ:tsm'ss'ons from PFCs | 268.49 1.70 1 2 2.236 0.000 -0.001 | 0.000 -0.003 0.000 0.003

2. mﬁﬁstsm'ss'ons from HFCs | NANO | 987.62 10 20 22.361 0.352 0.000 | 0.009 0.000 0.122 0.122

2. SFe Emissions from Industry | SFe | 73.05 184.37 80 20 82.462 0.242 0.001 | 0.002 0.025 0.182 0.184

2.G. Egee‘(j;tﬁfeklz andnon-energy | o | 55097 | 95155 5 10 11.180 0.169 0.006 | 0.008 0.057 0.059 0.082

3. N2O Emission from Solvent |\~ | 15417 | 27556 2 1 2236 0010 | 0002 | 0002 | 0.002 0.007 0.007
and Other Product Use

3. CO, Emission from Solvent | - | 135 55 34.00 10 20 22.361 0.012 0.000 | 0.000 -0.007 0.004 0.008
and Other Product Use
CH,4 Emissions from
Enteric Fermentation in 1493.78

4.A | Domestic Livestock CH, |3565.53 0 | 1335  13.35 0.320 | -0.004 | 0.013 A -0.054 0.000 0.054
CH, Emissions from 1311.48

4.B | Manure Management CH, |3561.99 : 0 | 2400 | 24.00 0.505 | -0.006 | 0.012 | -0.135 0.000 0.135
N,O Emissions from 832.84

4. B. Manure Management N,O | 1983.58 ' 0 100.31 | 100.31 1.340 -0.002 0.007 -0.224 0.000 0.224

4. C. CH, Emission from Rice CH,4 50.54 11.38 5 153.47 | 198.24 0.036 0.000 0.000 -0.022 0.001 0.022
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Cultivation

4.D. |Direct N,O Emissions 303113

1. from Agricultural Soils N,O | 5666.90 ' 0 /381.30| 381.30 18534 | -0.001 | 0.027 -0.251 0.000 0.251

4.D Pasture, range and 218.72

2. paddock manure N,O | 313.51 ' 0 105.45 | 105.45 0.370 0.000 0.002 0.043 0.000 0.043
Indirect N,O Emissions

4.D from Nitrogen Used in 1859.31

3. Agriculture N,O | 3842.99 0 148.50 | 148.50 4.428 -0.002 | 0.016 -0.322 0.000 0.322
Field Burning of

4. F. | Agricultural Residues CH, | 4551 NO NO NO 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Field Burning of

4. F. | Agricultural Residues N,O | 13.34 NO NO NO 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Forest Land remaining

5.A.1 |forestLand CO2 | -2792.79 | -1854.79 | 34.50 | 31.623 | 46.800 -1.392 | -0.003 | -0.016 -0.090 -0.795 0.800
Land converted to Forest

5.A.2 |Land CO2 | -128.22 | -1109.74 | 8.400 | 15.580 | 17.700 -0.315 | -0.009 | -0.010 -0.142 -0.116 0.184
Forest Land remaining

5.A.1 |forestLand CH4 | 28.79 34.92 0 148.73 | 148.739 0.083 0.000 0.000 0.025 0.000 0.025
Forest Land remaining

5.A.1 |forestLand N20 2.92 3.54 0 152.53 | 152.53 0.009 0.000 0.000 0.003 0.000 0.003
Cropland remaining

5.B.1 | Cropland CO2 | 181.82 | -1585.36 0 192.074| 92.074 -2.341 | -0.015 | -0.014 -1.364 0.000 1.364
Land converted to

5.B.2 | Cropland CO2 | 16.90 309.40 0 194.936| 94.936 0.471 0.003 0.003 0.250 0.000 0.250
Cropland remaining

5.B.1 | Cropland CH4 1.24 1.79 25.00 | 70.000 | 74.330 0.002 0.000 0.000 0.001 0.001 0.001

5.B. Cropland N20 4.73 35.84 0 |277.44| 277.44 0.159 0.000 0.000 0.081 0.000 0.081
Grassland remaining

5.C.1 | Grassland COo2 8.59 430.85 0 ]90.493| 90.493 0.625 0.004 0.004 0.339 0.000 0.339
Land converted to

5.C.2 | Grassland COo2 2.64 -233.25 0 102.06 | 102.063 | -0.382 | -0.002 | -0.002 -0.211 0.000 0.211
Grassland remaining

5.C.1 | Grassland CH4 0.73 0.47 25.00) 70.000 | 74.330 0.001 0.000 0.000 0.000 0.000 0.000
Grassland remaining

5.C.1 | Grassland N20 0.39 0.25 25.00 | 70.000 | 74.330 0.000 0.000 0.000 0.000 0.000 0.000
Land converted to

5.D.2 |Wetlands CO, 3.42 3.02 50.00 | 75.000 | 90.140 0.004 0.000 0.000 0.001 0.002 0.002
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Land converted to

5.E.2 | Settlements CO2 | 68.53 175.56 0 36.89 36.89 0.104 0.001 0.002 0.045 0.000 0.045
CH, Emissions from Solid 279074

6. A. | Waste Disposal Sites CH, | 1917.30 ' 10 30 31.623 1.415 0.015 0.025 0.459 0.347 0.575
Emissions from 399 95

6. B. | Wastewater Handling CH, | 858.30 ' 20 30 36.056 0.190 -0.001 0.003 -0.037 0.082 0.090
Emissions from 27215

6. B. | Wastewater Handling N,O | 300.31 ' 10 1000 |1000.050 | 4.364 0.001 0.002 0.945 0.034 0.946
CO, emiss_ions from 92 88

6. C. | Waste Incineration CO, | NA.NO ' 10 20 22.361 0.033 0.000 0.001 0.000 0.012 0.012
CH, Emisgions from NA 115

6. C. | Waste Incineration CH, ' 10 50 50.990 0.001 0.000 0.000 0.000 0.000 0.000
N,O Emissions from 286

6. C. | Waste Incineration N,O | NA.NO ' 5 100 100.125 0.005 0.000 0.000 0.000 0.000 0.000
CH4 Emissions from

6.D Other Waste CH, 0.00 15.37 10 30 31.623 0.008 0.000 0.000 0.000 0.002 0.002
N20O Emissions from

6.D Other Waste N,O 0.00 17.02 10 30 31.623 0.009 0.000 0.000 0.000 0.002 0.002

£C £D (EHHM? (M2

TOTAL including LULUCF 113773 | 62360.25 20.2 2.7

Note A

0.01M, +Y'D, -(0.01C, +3'C)) 100- 2P " 2C 100

(0.o1rc, +3.C)

2.C

Note B : In the case only the total uncertainty is known (not for activity data and emission factor separately) uncertainties in the coloumn of the activity data
are 0, while in the coloumn of the emission factor the total uncertainty is entered in accordance with the Note A of Table 6.1 of GPG (IPCC, 2000) as the
uncertainties are not correlated across years.
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Table A7-2 Uncertainty calculation for each GHG with LULUCF, Tier 1 method

Combined
Emissions in th o I . ncertain % of of
Source category GHG currei? )c/)ezr (2t01€1) BN qlata Slilision factor Comb".“*d ) Cedit:flerte}/n?z;g °
(Gg COZ—eq) uncertalnty uncertalnty uncertalnty emissionalintclirrent
year
Stationary Combustion - Gas CO, 20989.25 5.00 5.00 7.07 3.24
Stationary Combustion - Coal CO, 9089.27 2.00 5.00 5.39 1.07
Stationary Combustion - Qil CO, 2757.25 2.00 5.00 5.39 0.32
Stationary Combustion - Other Fuel CO, 343.78 5.00 10.00 11.18 0.08
Mobile Combustion - Other CO, 144.75 5.00 5.00 7.07 0.02
Mobile Combustion - Road CO, 11111.15 5.00 5.00 7.07 1.71
Fugitive Emissions from Coal Mining and
Handling CO, IE.NA.NO 3.00 10.00 10.44 0.00
Fugitive Emissions from Oil and Gas Operations CO, 215.13 100.00 80.00 128.06 0.60
CO, Emissions from Cement Production CO, 563.62 2.00 2.00 2.83 0.03
CO, Emissions from Lime Production CO, 178.36 5.00 2.00 5.39 0.02
CO, Emission from Limestone and Dolomite Use CO, 345.82 2.00 1.00 2.24 0.02
CO, Emission from Other Mineral Products CO, 143.56 10.00 30.00 31.62 0.10
CO, Emissions from Ammonia Processes CO, 543.93 2.00 2.00 2.83 0.03
CO, Emissions from Nitric Acid Production CO, 0.00 3.00 40.00 40.11 0.00
CO, Emissions from Metal Production CO, 2235.70 2.00 5.00 5.39 0.26
Feedstocks and non-energy use of fuels CO, 951.55 5.00 10.00 11.18 0.23
CO, Emission from Solvent and Other Product
Use CO, 34.00 10.00 20.00 22.36 0.02
Non-biogenic CO, from Waste CO, 92.88 10.00 20.00 22.36 0.05
Forest Land remaining forest Land CO, -1854.79 34.50 31.62 46.80 1.89
Land converted to Forest Land CO, -1109.74 8.40 15.58 17.70 0.43
Cropland remaining Cropland CO, -1585.36 0.00 92.07 92.07 3.18
Land converted to Cropland CO, 309.40 0.00 94.94 94.94 0.64
Grassland remaining Grassland CO, 430.85 0.00 90.49 90.49 0.85
Land converted to Grassland CO, -233.25 0.00 102.06 102.06 0.52
Land converted to Wetlands COs 3.02 50.00 75.00 90.14 0.01
Land converted to Settlements CO, 175.56 0.00 36.89 36.89 0.14
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SZUM CO2 45 875.71 5.52
% of total emission including LULUCF 73.6
Non-CO, Emission from Stationary Fuel
Combustion CH, 328.57 3.00 8.00 8.54 0.33
Mobile Combustion CH, 24.72 5.00 50.00 50.25 0.15
Fugitive Emissions from Coal Mining and
Handling CH, 9.58 3.00 10.00 10.44 0.01
Fugitive Emissions from Oil and Gas Operations
(Main Source: Gas Distribution) CH,4 2099.26 2.00 50.00 50.04 12.36
CH,4 Emission from Industry CH, 44.31 1.00 20.00 20.02 0.10
CH, Emissions from Enteric Fermentation in
Domestic Livestock CH, 1493.78 0.00 13.35 13.35 2.35
CH,4 Emissions from Manure Management CH, 1311.48 0.00 24.00 24.00 3.70
CH, Emission from Rice Cultivation CH, 11.38 5.00 153.47 198.24 0.27
Field Burning of Agricultural Residues CH, NO NO NO 0.00 0.00
CH, Emissions from Solid Waste Disposal Sites CH, 2790.74 10.00 30.00 31.62 10.39
Emissions from Wastewater Handling CH, 329.25 20.00 30.00 36.06 1.40
CH, Emissions from Waste Incineration CH, 1.15 10.00 50.00 50.99 0.01
Forest Land remaining forest Land CH, 34.92 0.00 148.74 148.74 0.61
Cropland remaining Cropland CH, 1.79 25.00 70.00 74.33 0.02
Grassland remaining Grassland CH, 0.47 25.00 70.00 74.33 0.00
CH4 Emissions from Other Waste CH, 15.37 10.00 30.00 31.62 0.06
SZUM CHA4 8496.77 16.81
% of total emission including LULUCF 13.63
Non-CO, Emission from Stationary Fuel
Combustion N,O 0.82 1.02 1.03 0.01 1.03
Mobile Combustion N,O 1.32 1.64 1.64 0.03 1.64
Fugitive Emissions from Oil and Gas Operations N,O 0.00 0.00 0.00 0.00 0.00
N,O Emission from Industry N,O 0.00 0.00 0.00 0.00 0.00
N,O Emission from Solvent and Other Product
Use N,O 0.07 0.04 0.09 0.00 0.09
N,O Emissions from Manure Management N,O 9.83 12.26 12.26 1.79 12.26
Direct N,O Emissions from Agricultural Soils N,O 136.03 169.62 169.62 343.50 169.62
Pasture. range and paddock manure N,O 2.71 3.38 3.38 0.14 3.38
Indirect N,O Emissions from Nitrogen Used in
Agriculture N,O 32.49 40.52 40.52 19.60 40.52
Field Burning of Agricultural Residues N,O 0.00 0.00 0.00 0.00 0.00
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Emissions from Wastewater Handling N,O 32.03 39.94 39.94 19.05 39.94
N,O Emissions from Waste Incineration N,O 0.03 0.04 0.04 0.00 0.04
Forest Land remaining forest Land N,O 0.01 0.08 0.08 0.00 0.08
Cropland N,O 0.16 1.46 1.46 0.03 1.46
Grassland remaining Grassland N,O 0.00 0.00 0.00 0.00 0.00
N20O Emissions from Other Waste N,O 0.00 0.07 0.08 0.00 0.08
SZUM N20 6 814.10 179.37
% of total emission including LULUCF 10.9
Emissions from Substitutes for Ozone Depleting
Substances HFCs 987.62 10.00 20.00 22.36 18.82
PFCs Emissions PFCs 1.70 1.00 2.00 2.24 0.003
SF6 Emissions from Electrical Equipment SF6 184.37 80.00 20.00 82.46 12.95
SZUM HFCs. PFCs. SF6 1173.68 22.84
% of total emission including LULUCF 1.9
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Responses to the review of the 2012 invento

Hungary has received the draft ARR after April 15.

ry submission

ANNEX 8

From June to August 2012 inventories of EU Member States for years 2005, 2008, 2009 and 2010 were reviewed by a team of experts
contracted by the EU Commission (DG Climate) and co-ordinated by a review secretariat at the European Environment Agency (hereinafter:
2012 EU technical review ) .
Please find below the list of main findings and recommendations (Annex 1 of Final report of the 2012 technical review of the greenhouse
gas emission inventory of Hungary to support the determination of annual emission allocations under Decision 406/2009/EC (10

August 2012)) .
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Yes

Gas, fuel,
activity

1.A.3.b. Road
transportation
CO,

All years

Observation

CO, from road transportation is a key
category, however the 2000 IPCC Good
Practice Guidance (GPG) states in this
respect: ‘For traded fuels in common
circulation, it is good practice to obtain the
carbon content of the fuel and net calorific
values from fuel suppliers, and use local
values wherever possible. If these data are
not available, default values can be used.’
The TERT notes that the implied EF is at
the low end as compared with other MS,
which could indicate an underestimation of
emissions. The TERT also notes that the
local or country-specific data should be
available in Hungary and that therefore the
use of the default value is not in line with
good practice.

Recommendation

The TERT recommends that Hungary
obtains the C content and net calorific
values of gasoline from fuel suppliers,
develops a country-specific EF for CO,
from gasoline that is representative for
gasoline used in Hungary and revises
data accordingly. If this is not possible,
Hungary could consult neighbouring
countries with country-specific EFs.

Responses of Hungary to the 2012 EU
technical review

Hungary has contacted the refinery and

obtained plant specific carbon content of
gasoline and diesel oil, and recalculated
the time series accordingly.

Yes

2.B.1.

The TERT noted that a part of the ammonia

The TERT recommends that Hungary

It is planned for 2013 APRIL submission.
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Recommendation

ANNEX 8

Responses of Hungary to the 2012 EU
technical review

Ammonia production is hydrogen based (5 % clarify whether hydrogen is produced
production according to NIR 2012) but that the NIR and if so whether emissions are included
CO, 2012, page 91 does not confirm whether in the inventory. Where estimates are or
1990-2010 hydrogen is produced in Hungary or not. need to be made the TERT recommends
This issue is still under investigation and that Hungary also fully document the
was also an issue raised in the previous estimates this with activity data and EF
UNFCCC review. for the entire time series in the NIR.

Yes 2.F(a).1. HFC emissions from refrigeration and air In order to improve the accuracy of the Disposal emissions from Refrigeration
Refrigeration conditioning equipment might be estimates and avoid underestimations, and Air Conditioning Equipments have
and Air underestimated as the original total charge | the TERT recommends that Hungary been included since 2012 October
Conditioning of retiring and disposal of equipment is not includes in this category emissions from | resubmission of Hungary.

Equipment taken into account in Hungary's inventory disposal by collecting information on the
All years due to lack of data. Although Hungary average lifetime of equipment and the
estimates both assembly and operation initial charge.
emissions from this subcategory, emissions
from disposal are not included in the
calculation of the estimates. Disposal of
equipment at the end of its service life can
have a significant effect on the total
emissions. The chemical remaining in
systems can be up to 90% of the original
guantity used.
Yes 2.F(a).3. Fire HFC emissions from fire extinguishers have | The TERT recommends that Hungary Since 2013 JAN submission Hungary

extinguishers
HFC
2008, 2009

increased by a factor of almost 500 from
2005 to 2008. Estimates for the period
2008-2010 are very high compared to
previous years. The explanation provided by
Hungary is the volatility of the market and
confirmed that the data had been double
checked and were considered accurate.
The TERT concluded that these trends are
not typical of other MS and could not rule

continues its efforts in applying quality
checks of the data, reviews the methods
to elaborate the estimates and improves
on the accuracy of the estimates, if
applicable.

applies a more reliable and complete
activity data time series and Tier2
method for estimation of emissions from
Fire extinguishers. All the details and
description of new method are included
in NIR of 2013 MARCH submission.
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Observation

issues of completeness in the dataset.

Recommendation

ANNEX 8

Responses of Hungary to the 2012 EU
technical review

Yes

2.F(a).4.
Aerosols
HFC
2005

Most countries import a significant share of
their total aerosol products. HFC emissions
from aerosols in Hungary might be
underestimated because it only includes
produced HFCs and not imports.

In addition, the TERT notes that both actual
and potential emissions from aerosols are
calculated by using the quantities used in
aerosols by Hungarian companies in the
current year (which corresponds to an
emission factor of 100%). However, it is
good practice to use a default emission
factor of 50% of the initial charge per year
for the broad spectrum of aerosol products
to account for some storage of aerosol units
before use (this means that half the
chemical charge escapes within the first
year and the remaining charge escapes
during the second year).

In order to avoid an underestimation of
HFC emissions from aerosols in
Hungary, the TERT recommends that
Hungary further investigate the domestic
consumption of aerosols and collect the
relevant information to include emissions
from imported aerosols sold in Hungary.
If import data is not available the TERT
recommends that Hungary collects
national data from product distributors
and specific end users (for example, in
the case of MDls, a limited number of
pharmaceutical companies typically
import products, and these companies
can be surveyed to obtain the required
information).

The TERT also recommends that
Hungary correct the calculation of both
actual and potential emissions by using
the default emission factor of 50% to
estimate actual emissions and by
considering that potential emissions are
the emissions from the total amount of
the F-gas used in these products during
the reporting year.

It is a planned improvement.

Yes

4.A.1. Cattle
CH,
All years

During the review the TERT identified that
the estimated CH, emission from enteric
fermentation is high. The TERT noted that
this could be due to a too high estimated
feed consumption. During the review

The TERT recommends that the revised
estimates are reflected in future
submissions. Furthermore, the TERT
recommends that time-series
consistency is ensured by implementing

The revised estimates provided for the
TERT were further refined for the
submission 2013 and the emissions are
recalculated.

On the other hand a research project
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Hungary provided revised estimates for this
category. The TERT agreed with the revised
estimates.

Inventory Report 1985-2011

Recommendation

the revision for all relevant years of the
time-series.

ANNEX 8

Responses of Hungary to the 2012 EU
technical review

was initiated to strengthen the new,
provisional estimates. Unfortunately, the
research project has not finished yet.
The new outcomes are underway.

Yes

4.D.1. Direct
soil emissions
N,O
1985-2010

On page 159 of the NIR it is stated that
parameters used for the calculation of the
nitrogen fixed by N-fixing crops and of the
nitrogen in crops residues returned to soils
were selected on the basis of the 2000
IPCC GPG default values in Table 4.16, on
the similarity with another type of crop or
are based on non-crop— specific default
values mentioned in Table 4.19 of the
Revised 1996 IPCC Guidelines' Reference
Manual.

According with the provisions in Table 6.27
of the NIR and with the calculation sheet on
N-fixing crops and crop residue categories
Hungary provided to the TERT, a value of
0.015 kg N/kg dry biomass has been used
for the Fraction of nitrogen in N-fixing crops
(Fracncrer) relevant to the lucerne hay and
red clover hay; in the calculation sheet
associated with the crop residues category
it is stated that this value is the default value
from the Revised 1996 IPCC Guidelines I.
Considering that lucerne hay and red clover
hay are N-fixing crops, the value represents
half the level of non-crop—specific value in
the Revised 1996 IPCC Guidelines and is
also not in line with the 2000 IPCC GPG,
considering the elements specified

The TERT recommends that Hungary
revise its GHG inventory following the
revised estimates submitted to TERT.

Parameters used for the estimation of
N,O emissions from N-fixing for Lucerne
hay and Red clover hay were revised
using new country-specific values for dry
matter content and N-fraction for the
submission 2013. The N,O emissions
from N-fixing were recalculated
according to the new parameters.
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previously.

In response to a TERT question, Hungary
stated that this is due to an error which led
to an emission underestimation.
Responding to the TERT recommendation
in the Draft report of the 2012 technical
review of the greenhouse gas emission
inventory of Hungary to support the
determination of annual emission
allocations under Decision 406/2009/EC,
Hungary provided revised estimates
associated to the N-fixing crops category
and to the Lucerne hay and Red clover hay
based on country-specific values for the
FracNCRBF and for the dry matter fraction
(FracDM).

The TERT accepted the revised estimates.

Inventory Report 1985-2011

Recommendation

ANNEX 8

Responses of Hungary to the 2012 EU
technical review

No 2.A.2. Lime In 2.A.2. lime production, emissions are The TERT recommends that Hungary Hungary explained the situation of lime
production estimated based on production statistics. It | investigates the issue of emissions from | production of sugar industry and it is
CO, is unclear whether emissions from the auto- | lime production in the sugar industry and | included in NIR 2013 March submission.
1990-2010 production of lime (sugar producers) are whether they are included or not in their
included in Hungary's EU ETS annual EU ETS emission report and where
emission report. these emissions are accounted for in the
Hungary was not able to clarify this question | GHG inventory.
during the review. The TERT concluded
that if emissions are excluded this could
result in an underestimation.
No 4.B.9. Poultry | According to Hungary’'s submission, 26 % of | The TERT recommends that the revised | Data on the animal waste management
CH, the poultry manure in Hungary is handled as | estimates are reflected in future system distribution among them liquid
All years liquid manure with and MCF factor of 39 %. | submissions. Furthermore, the TERT manure for poultry were revised for the

The TERT notes that poultry are not

recommends that time-series

2013 submission. The recalculated
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normally on liquid housing systems. consistency is ensured by implementing | emission estimates are included in the
In its response to the review, Hungary the revision for all relevant years of the submission 2013.
provided information showing that liquid time-series.

systems were indeed being phased out and
provided revised estimates for Poultry CH,
for all years. The TERT agreed with these

estimates.

No 1.A2. Hungary switched to default EF for CH; and | The TERT recommends that Hungary Biomass use is generally under revision.
Manufacturing | N,O after the UNFCCC in-country review of | makes sure all biomass is included in No new results have been submitted yet.
industries and | 2010, but the IEF varies over time and the activity data and associated emissions in
construction TERT noted that there is no biomass use sector 1.A.2.

CH4 and N,O | reported in 2005 or 2009 (for 1.A.2.f.).
— biomass Hungary responded to questions that the
2005 biomass included biogas and firewood.

Hungary checked the IEA questionnaire,
and concluded that in 2005 there was more
solid biomass use than reported as biomass
in the CRF, but this omission would
represent less than 0.2 Gg CH,4 and N,O
emission expressed in CO; eqg. In addition,
wood wastes are reported together with
other mixed wastes as ‘other fuels’ in the
inventory, so most of the abovementioned
CH,4 and N,O emissions may be included
elsewhere as emissions from other fuels.
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Annex 9 List of abbreviations and units

Abbreviations
AED

AEF

BOF

CAO

CE

CLC
CLC-changes
CLRTAP
CORINAIR
CKD

CRF

EAF

EF

ERT

EU

ETS

FOMI

GDP
HCSO
HKVSZ

HMBC
HLC

HLC-change

IEF
IPCC
KTI

LULUCF
LPG
MVM Rt.
NCV
NFI
OHF
QA
QC
UNFCCC

Chemical formulas
C

CH,

cO

CO,

HFCs

NMVOC

N,O

NOy

PFCs

anode effect duration in minutes

number of anode effects per cellday

basic oxygen furnace

Central Agricultural Office

current efficiency

CORINE Land Cover inventory

CORINE Land Cover-changes databases

Convention on Long-range Transboundary Air Pollution
CORe INventory of AIR emissions

cement kiln dust

common reporting format

electric arc furnace

emission factor

expert review team

European Union

Emission Trading Scheme

Institute of Geodesy, Cartography and Remote Sensing
(Foldmérési és Tavérzékelési Intézet)

gross domestic product

Hungarian Central Statistical Office

Association of Cooling and Air Conditioning Businesses
(HGt6- és Klimatechnikai Véllalkozasok Szovetsége)
Hungarian Monitoring Body for Certification (OMKT)
Land cover inventory implemented for GHG-inventory
purposes

Land cover-change database implemented for GHG-inventory
purposes

implied emission factor

Intergovernmental Panel on Climate Change

Institute for Transport Sciences

(Kodzlekedéstudomanyi Intézet Kht.)

land use, land-use change and forestry

liquified petroleum gas

Hungarian Power Companies Ltd.

net calorific value

National Forest Inventory

open hearth furnace

guality assurance

guality control

United Nations Framework Convention on Climate Change

carbon

methane

carbon monoxide

carbon dioxide

hydrofluorocarbons

non-methane volatile organic compound
nitrous oxide

nitrogen oxide

perfluorocarbons
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SFg

SO,
CaCoO;
MgCO,
CaO
Ca(OH)z
NH;
HNO;
CF,
C2F6

Units
PJ

TJ
Gg

kt

National Inventory Report 1985-2011

sulphur hexafluoride

sulphur dioxide

calcium carbonate, limestone
magnesium carbonate
calcium oxide, quicklime
slack lime

ammonia

nitric acid

tetrafluoromethane
hexafluoroethane

petajoule (10*° J)
terajoule (10%2 J)
gigagram (10° g)
kilotonnes (1000 t)
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