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Executive Summary

ES 1. Background Information

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC), the Czech
Republic is required to prepare and regularly update National Greenhouse Gas Inventories. This
edition of the National Inventory Report (NIR) deals with National Greenhouse Gas Inventories for
the 1990 to 2006 period with accent on the latest year 2006.

Through adopting decision 3/CP.5, the COP has undertaken to implement the UNFCCC guidelines on
reporting and reviewing (FCCC/CP/1999/7). According to this decision, Parties shall submit a
National Inventory Report (NIR) containing detailed and complete information on their inventories, in
order to ensure the transparency of the inventory. This is the seventh version of the National Inventory
Report (NIR) submitted by the Czech Republic; it is an update of the NIR submitted in 2007. This
report is based on the figures submitted to the UNFCCC in the CRF 2008 submission, which contains
the data for 2006 and revised data for 1990 to 2005. These data differ somewhat from last year’s
reported data, as some recalculations have been undertaken and some changes have been made in the
methodology (e.g. LULUCEF) retrospectively, to improve the accuracy of the GHG inventory. In the
NIR 2004 version (last reported inventory for 2002), the authors began to employ the updated
Reporting Guidelines (FCCC/CP/2008/8). In this submission, almost all the chapters were modified
and rewritten to be in accordance with above-mentioned Guidelines.

The Executive Summary gives an overview of the Czech GHG inventory. Chapters 1 and 2 provide
general information on the inventory preparation process and summarize the overall trends in
emissions. Comprehensive information on the methodologies used for estimating emissions of the
national GHG inventory is presented in the Sector Analysis Chapters 3 - 8. Chapter 9 gives an
overview of actions planned to further improve the inventory and of changes made previously
(Recalculations).

References used are also included, as well as the underlying emission data for 2006 as included in the
CRF Tables Submission 2008. Furthermore, detailed information on the methodology of emission
estimates for the fuel combustion sector, the CO, reference approach and data from the national
energy balance are presented in a special Annex.

It is the intention of this NIR to help understand the calculation of Czech GHG emissions. More
information can be found in the background literature cited here. Unfortunately, the majority of the
background literature is available only in Czech.

ES 2. Summary of National Emission and Removal Related
Trends

In 2006, the most important GHG in the Czech Republic was CO, contributing 85.9 % to total national
GHG emissions and removals expressed in CO, 4, followed by CH, 8.3 % and N,O, 5.1 %. PFCs,
HFCs and SF¢ contributed for 0.7 % to the overall GHG emissions in the country. The energy sector
accounted for 82.2 % of the total GHG emissions and removals followed by Industrial Processes and
Solvent Use 10.3 %, Agriculture 5.2 % and Waste 2.3 %. Total GHG emissions (without CO, from
5 Land Use, Land-Use Change and Forestry) amounted to 148 204 Gg CO, ., and decreased by
23.7 % from 1990 to 2006.

Tab. 1 provides data on emissions by sectors and Tab. 2 by gas from 1990 to 2006.
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Tab.1 Summary of GHG emissions by sector 1990 - 2006 /Gg CO, .,/

1 Energy 2;2:122;2:1 3 Solvent Use | 4 Agriculture 5 LULUCF 6 Waste

1990 156 235 19 128 765 15467 -3 945 2650

1991 149 169 14316 728 13714 9310 3052

1992 132978 15771 691 11952 -11 161 3057

1993 131 538 12 643 651 10 445 9929 3062

1994 121 268 13 566 616 9 642 -7 588 3152

1995 125 521 14 024 596 9580 -7 550 3193

1996 132971 13 747 587 9174 -7 989 3167

1997 125 380 14 574 585 9004 -7 003 3150

1998 118 447 13 887 580 8594 7033 3180

1999 116 190 11 870 578 8 602 -7 041 3194

2000 121 431 13320 569 8387 7363 3250

2001 124 058 12573 550 8587 -7 642 3275

2002 120219 12272 540 8352 -7 459 3344

2003 120 452 13 470 525 7772 -5816 3328

2004 119 992 14728 519 8037 -5 964 3337

2005 120 696 13 383 514 7738 -6 423 3419

2006 121778 14 790 513 7 644 -3 375 3479

Tab.2 Summary of GHG emissions by gas 1990 - 2006 /Gg CO;.,]
CO2 o' CO,? CH,' N,O' HFCs PFCs SF

1990 159 812 163 865 18 540 11870 78
1991 144 689 154 085 16 864 10 039 77
1992 128 373 139 625 15 861 8978 NO NO 77
1993 125 556 135 582 14 862 7914 77
1994 118 786 126 471 13 960 7834 76
1995 123 467 131110 13714 8 106 1 0 75
1996 130 253 138 359 13 530 7690 101 4 78
1997 124 407 131 535 13 102 7 840 245 1 95
1998 116 849 123 994 12 633 7793 317 1 64
1999 113 309 120 454 12 129 7 608 268 3 77
2000 119 296 126 756 12 151 71733 263 9 142
2001 120 585 128 327 12311 7932 393 12 169
2002 117 019 124 582 12 130 7 647 391 14 68
2003 119 941 125 881 11832 7242 590 25 101
2004 120 523 126 605 11 645 7812 600 17 52
2005 119 407 125943 11712 7517 594 10 86
2006 124 409 127918 12 048 7394 872 23 83

! emissions including LULUCF sector

* emissions excluding LULUCF sector
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Over the period 1990 - 2006 CO, emissions and removals decreased by 23.9 %, mainly by emissions
reduction in I Energy; although CO, emissions from /43 Transport sector rapidly increased. CH,
emissions decreased by 35.0 % during the same period mainly due to lower emissions from / Energy,
4 Agriculture and 6 Waste; N,O emissions decreased by 37.7 % over the same period due to emission
reduction in 4 Agriculture and despite increase from the /43 Transport sector. Emissions of HFCs and
PFCs increased approximately 1200 times and 180-times, respectively, whereas SF4s emissions
increased by 6.9 % from the base year (1995) to 2006.

ES 3. Overview of Source and Sink Category Emission Estimates
and Trends

In 2006, 121 778 Gg CO, ¢4, that are 82.2 % of national total emissions (excluding 5 Land Use, Land-
Use Change and Forestry) arose from I Energy; 95.4 % of these emissions arise from fuel combustion
activities. The most important sub sector of 14 Fuel Combustion with 49.0 % of total sectoral
emissions in 2006 is [AI Energy Industries, 142 Manufacturing Industries and Construction
responses for 24.0 % and 143 Transport for 15.7 % of total sectoral emissions. From 1990 to 2006
emissions from / Energy decreased by 22.1 %.

2 Industrial Processes is the second largest sector with 10.0 % of total GHG emissions (excluding
5 Land Use, Land-Use Change and Forestry) in 2006 (14 790 Gg CO, q); the largest sub sector is
2C Metal Production. From 1990 to 2006 emissions from 2 Industrial Processes decreased by 22.7 %.
In 2006, 0.4 % of total GHG emissions (excluding 5 Land Use, Land-Use Change and Forestry) in the
Czech Republic (513 Gg CO, ) arose from the sector 3 Solvent and Other Product Use. From 1990 -
2006 emissions from 3 Solvent and Other Product Use decreased by 32.9 %.

4 Agriculture is the third largest sector in the Czech Republic with 5.2 % of total GHG emissions
(excluding 5 Land Use, Land-Use Change and Forestry) in 2006 (7 644 Gg CO, q); approximately
60 % of emissions is coming from 4D Agricultural Soils. From 1990 to 2006 emissions from
4 Agriculture decreased by 50.6 %.

2.3 % of the national total GHG emissions (excluding 5 Land Use, Land-Use Change and Forestry) in
2006 arose from 6 Waste. Emissions from 6 Waste increased from 1990 to 2006 by 31.2 % to 3 475
Gg COZ eq.

5 Land Use, Land-Use Change and Forestry is the only sectors where removals exceed emissions.
Removals from this sector decreased from 1990 to 2006 by 14.5 % to 3 375 Gg CO, ¢,

ES 4. Overview of Emission Estimates and Trends of Indirect
GHGs and SO,

Emission estimates of indirect GHGs and SO, for the period from 1990 to 2006 are presented in
Tab. 3.
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Tab. 3 Indirect GHGs and SO, for 1990 - 2006 /Gg/

NOx co NMVOC SO,
1990 544 1257 441 1881
1991 521 1179 394 1780
1992 496 1170 366 1543
1993 454 1103 346 1424
1994 375 1125 310 1275
1995 368 999 292 1089
1996 366 1012 293 944
1997 349 944 277 697
1998 321 765 242 438
1999 313 716 234 268
2000 321 648 227 264
2001 332 649 220 251
2002 318 546 203 237
2003 324 603 203 230
2004 333 600 198 227
2005 279 536 182 219
2006 283 532 179 211
NEC? 286 - 220 283

Emissions of indirect greenhouse gases decreased from the period from 1990 to 2006: for NOx by
48 %, for CO by 58 %, for NMVOC by 60 % and for SO, by 89 %. The most important emission
source for indirect greenhouse gases and SO, are fuel combustion activities.

* NEC - National Emission Ceilings according to Directive 2001/81/EC of the European Parliament and of the
Council of 23 October 2001
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1 Introduction and general issues

1.1 Background

Annual monitoring of greenhouse gas emissions and removals is one of the obligations following from
the UN Framework Convention on Climate Change and its Kyoto Protocol. In addition, as a result of
membership in the European Union, the Czech Republic must also fulfil its reporting requirements
concerning GHG emissions and removals following from Decision of the European Parliament and
Council No. 280/2004/EC. This Decision also requires establishing a National Inventory System (NIS)
pursuant to the Kyoto Protocol (Art. 5.1) from December 2005.

The Czech Hydrometeorological Institute (CHMI) was appointed in 1995 by the Ministry of
Environment (ME), which is the founder and supervisor of CHMI, to be an institution responsible for
compilation of GHG inventories. Thereafter CHMI is the official provider of Czech greenhouse gas
emission data. The role of CHMI was improved following implementation of NIS, as CHMI was
designated by ME as the coordinating institution of the official national GHG inventory.

Inventory studies have been gradually elaborated in CHMI for years since 1990: the first study was
issued in 1995 for 1990 - 1993 (Fott et al, 1995). Following the authorization given by the Ministry of
Environment, the results of these studies have been submitted in the prescribed format to the
Secretariat of Framework Convention as official national information. In addition, GHG inventory
results compiled by CHMI were summarized in National Communications (Second National
Communication, 1997; Third National Communication, 2001; Fourth National Communication, 2006)
for the 1990 — 1995, 1990 - 1999 and 1990-2003 periods, respectively.

This report includes GHG emission inventory in the Czech Republic for 2006 in relation to the
preceding period, especially to the reference year 1990. The greatest attention is focused on direct
greenhouse gases regulated by the Kyoto Protocol - CO,, CH4, N,O, HFCs, PFCs and SFq. In addition,
the precursors of greenhouse gases and aerosols (NOx, CO, NMVOCs, SO,) are also reported. Similar
to previous years, inventories of emissions and removals of greenhouse gases were prepared according
to the IPCC methodology (Revised 1996 IPCC Guidelines, 1997; Good Practice Guidance, 2000;
Good Practice Guidance for LULUCF, 2003); application of this general methodology on country
specific circumstances will be described in following paragraphs.

This version of NIR represents the seventh volume available in English (since the 2002 submission).
Previous reports were written only in Czech. The first two English issues were compiled according to
the UNFCCC Reporting Guidelines (FCCC/CP/1997/7). A few years ago, the authors began to employ
the updated Reporting Guidelines (FCCC/CP/2002/8 and FCCC/SBSTA/2004/8). Subsequently, the
process of implementation of the updated Reporting Guidelines gradually proceeded and now is
almost complete.

Since submission 2000, inventory data have been reported in Common Reporting Format. Originally,
only the current year (1998) was reported, but successively also previous years have been added. The
process of addition of data for previous years was often accompanied by recalculations. In accordance
with Good Practice Guidance, 2000 and Good Practice Guidance for LULUCF, 2003, where possible,
the necessary recalculations are undertaken as new and better underlying data and/or methodological
changes and improvements become available. Some gaps and imperfections were identified in the past
few years and thus it was necessary to perform the relevant recalculations. These recalculations were
gradually elaborated and performed; nevertheless they were not reported in recent submissions until
they were subjected to standard QA/QC procedures.

Implementation of the new reporting software - CRF Reporter was a good opportunity to report these
recalculations in the 2006 submission (April 2006). In addition, recalculations in LULUCF were
motivated by the necessity to implement the latest IPCC methodology for this sector (Good Practice
in LULUCF, 2003).
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Thus, all the recent recalculations and revisions for the 1990-2004 period were reported in the

submission of April 2006. As a part of the Czech Initial Report under the Kyoto Protocol (Czech

Republic’s Initial Report, 2006), this submission was subjected to a thorough in-country review

organised by UNFCCC in March, 2007. The Czech Republic was asked by the Expert Review Team

(ERT) to perform extra instant revisions (during 6 weeks) to prevent possible adjustment:

- To use the country-specific emission factor for CO, for coals instead of the default values to be in
line with the Good Practice Guidance

- To use the IPCC default emission factors for CH, and N,O for stationary fuel combustion instead
of the national values because of lack of transparency

- To apply the Tier 2 approach (FOD) instead of Tier 1 for CH, emissions from landfills to prevent
possible overestimation of the base year (the amount of municipal waste land-filled has gradually
increased since the 1960s).

These invitational revisions and other recommendations of ERT were taken into account in this (2008)

submission and the relevant values were inserted in the CRF for the respective time interval (for the

invitational revisions mentioned above, all the data have been inserted for the period since 1990).

The current data submission (2008) for UNFCCC and for the European Community contains all the

data sets for 1990 - 2006 in the form of the official UNFCCC software called CRF Reporter

(version 3.2).

1.2 National Inventory System and Institutional Arrangement

The national inventory system (NIS), as required by the Kyofo Protocol (Article 5.1) and by Decision

No. 280/2004/EC, is in place since 2005. As approved by the Ministry of Environment (ME), which is

the single national entity with overall responsibility for the national greenhouse gas inventory, the

founder of CHMI and is its superior institution, the established institutional arrangement is as follows:

The Czech Hydrometeorological Institute (CHMI), under the supervision of the Ministry of

Environment, is designated as the coordinating and managing organization responsible for the

compilation of the national GHG inventory and reporting its results. The main tasks of CHMI consist

in inventory management, general and cross-cutting issues, QA/QC, communication with the relevant

UN FCCC and EU bodies, etc. Sectoral inventories are prepared by sectoral compilers (sectoral

experts) from sector-specialist institutions, which are coordinated and controlled by CHMI. The

responsibilities for GHG inventory compilation from individual sectors are allocated in the following

way:

= KONEKO MARKETING Ltd. (KONEKO), Prague, is responsible for compilation of the
inventory in sector 1, Energy, for stationary sources including fugitive emissions

= Transport Research Centre (CDV), Brno, is responsible for compilation of the inventory in sector
1, Energy, for mobile sources

= (Czech Hydrometeorological Institute (CHMI), Prague, is responsible for compilation of the
inventory in sectors 2 and 3, Industrial Processes and Product (Solvent) Use

= Institute of Forest Ecosystem Research Ltd. (IFER), Jilové u Prahy, is responsible for compilation
of the inventory in sectors 4 and 5, Agriculture and Land Use, Land Use Change and Forestry

= Charles University Environment Centre (CUEC), Prague, is responsible for compilation of the
inventory in sector 6, Waste.

Official submission of the national GHG Inventory is prepared by CHMI and approved by the

Ministry of Environment. Moreover, the Ministry of Environment secures contacts with other relevant

governmental bodies, such as the Czech Statistical Office, the Ministry of Industry and Trade and the

Ministry of Agriculture.

More detailed information about NIS is given in the Initial Report (Czech Republic’s Initial Report

under the Kyoto Protocol, 2006).
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1.3 Process of Inventory Preparation

1.3.1 Activity Data Collection

Collection of activity data is based mainly on the official documents of the Czech Statistical Office
(CS0), which are published annually, where the Czech Statistical Yearbook is the most representative
example. However for industrial processes, due to the Czech Act on Statistics, production data are not
generally available when there are less than 4 enterprises in the whole country. In such cases,
inventory compilers have to rely either on specific statistical materials edited by sectoral associations
or, in some cases, inventory experts have to carry out relevant inquiries. In a few cases, the Czech
register of individual sources and emissions called REZZO is utilized as source of activity data.
Emissions estimates from Sector 1A Fuel Combustion Activities are based on the official Czech
Energy Balance, compiled by the Czech Statistical Office. Data from the Czech Energy balance are
processed both in the Reference Approach (TPES - primary sources data are used) and in the Sectoral
Approach (data for fuel transformations and final consumptions). However, in the latter case, some
additional data are required (e.g. transportation statistics data).

1.3.2 Data Processing and Storage

Data Sector 14 Fuel Combustion Activities are processed by the system of interconnected
spreadsheets, compiled in MS Excel following “Worksheets” presented in IPCC Guidelines, Vol. 2.
Workbook. The system is extended by incorporating sheets with modified energy balance: these sheets
represent an input data system. This system was recently a bit modified to be more transparent.

Also, in the majority of other sectors, data are processed in a similar way - by using a system of joined
spreadsheets taken from the Workbook and slightly modified in order to respect national
circumstances. The following examples of such cases of processing can be mentioned: agriculture,
waste, fugitive emissions. On the other hand, in some cases, ¢.g. for solvent use, such a system is not
as efficient and thus it is substituted by spreadsheets inspired by the CORINAIR methodology. For
LULUCF, a specific spreadsheet system is used, respecting the national methodology. All
spreadsheets mentioned above are stored electronically.

After calculations, all relevant data are put into the Common Reporting Format (CRF) to be reported
and to be stored together with detailed calculation spreadsheets.

1.4 Methodology

The IPCC methodology has been prepared for the purpose to compile national inventories of
anthropogenic GHG emissions and removals. Its first version was published in 1995. However, it was
reviewed soon afterwards, so that the second version has been in use since 1997 (Revised 1996 IPCC
Guidelines, 1997).

Increased compliance requirements related to the Kyoto Protocol were basis for further improvement
of existing IPCC methodology to assure higher level of inventory quality and adequate reduction of
inventory uncertainties. Therefore, the additional methodological handbook was prepared by the
IPCC, entitled as Good Practice Guidance and Uncertainty Management in National Greenhouse Gas
Inventories (in following text it will be referred as the Good Practice Guidance). This methodical
handbook is understood as a supplement to the Revised 1966 IPCC Guidelines. Its main aim is to
assist Parties in preparing their inventories to assure that emission estimates are neither overestimated
nor underestimated (wherever possible), and uncertainty in determining of emissions is reduced as
much as possible. Implementation of Good Practice Guidance in preparation of national inventory
improves its transparency, consistency and completeness and it is good basis for an evaluation of
levels and trends in uncertainties, verifiability (QC/QA mechanisms) and inventory comparison with
other Parties.

The IPCC methodology is related to greenhouse gases with direct radiation absorption effect: CO,,
CH,, N,O, substances with increased radiation absorption effect containing fluorine: HFCs, PFCs and
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SF, precursors of tropospheric ozone: NOx, NMVOCs, CO, and aerosol precursor SO,. It highlights
CO, emissions as the most important greenhouse gas. The only anthropogenic sources according to the
IPCC methodology is fossil fuels combustion and, to some extent, also cement production, partly also
limestone and other carbonate minerals decomposition (e.g. melting of glass, liming of soil, lime-
based sulphur removal, etc.), unless subsequent sinks compensate these.

The combustion of fossil fuels in stationary and mobile sources usually constitutes the best-known
group of sources in most countries. Two IPCC methods are prescribed for the determination of CO,
emissions from fuel combustion; independent approaches are based to a certain degree on the national
energy balance. A simpler procedure (Reference Approach), basically determines the total amount of
burned carbon on the basis of the balance calculation of apparent consumption of individual types of
fuel (e.g. hard coal, petroleum, petrol, natural gas) for which the inventory is prepared (i.e. mining +
imports - exports - change in stocks). This information is expressed in energy units (TJ) in the energy
balance. The necessary emission factors for carbon (t C / TJ) for the individual kinds of fuel are listed
in the methodical materials and are sufficiently accurate.

The second method (Sectoral Approach) is based on the actual fuel consumption in individual
categories (e.g. energy production, industry, transportation). The calculation using these two methods
requires different items in the energy balance. The Reference Approach is based on primary sources,
while the Sectoral Approach is based on transformation processes and final consumption. Both
methods also take into account that a smaller part of the fuel is utilized for purposes other than energy
production (e.g. lubricating oils, asphalt). For other fuels, it is assumed that almost all the carbon is
burned to form carbon dioxide and a small correction is made for unburned carbon. The Reference
Approach is very transparent and thus is used especially for control purposes. On the other hand, it
does not permit determination of source category of in which the emissions of carbon dioxide are
generated and thus the Sectoral Approach is preferred. However, sufficiently reliable energy statistics
are required for good quality inventories.

Another source, or rather sink of CO,, is related to the sector 5 Land Use, Land Use Change and
Forestry and it is associated, in particular, with felling or planting forests; the amount of carbon
contained in felled trees is considered to correspond to emissions and, to the contrary, the amount of
carbon contained in growing wood is considered as a sink. In this approach, any other CO, emissions
formed, e.g., in burning or aerobic decay of wood or other biomass is not included in the overall
emission balance.

Due to character of the most important CH,; and N,O sources, like coal mining, animal breeding,
landfills and wastewater handling (CH,), agricultural soils, management of animal waste, production
of nitric acid, fluid-bed and local combustion, automobiles with catalysts (N,O), the most accurate
method to determine emissions (e.g. continuous direct measurement) can be used only exceptionally.
Therefore, calculations are based on monitoring of the relevant statistical indicators (coal mining,
number of head of farm animals, amount of nitric acid produced, amount of nitrogenous fertilizers
employed, etc.) and application of relevant emission factors is a part of emission calculations.
Depending on the complexity of the calculation and types of emission factors used (generally
recommended - default, country-specific, site-specific and technology-specific), the approaches
described in the IPCC methodology consist of three tiers.

The Tier 1 is typically characterized by simpler calculations, based on the basic statistical data and on
the use of generally recommended emission factors (defaulf) of global or continental applicability,
tabulated directly in methodical manuals (Revised 1996 IPCC Guidelines, 1997; Good Practice
Guidance, 2000).

The Tier 2 is based on sophisticated calculation and usually requires more detailed and less accessible
statistical data. The emission factors (country-specific or technology-specific) are usually derived
using calculations based on more complex studies and better knowledge of the source. Even in these
cases, it is sometimes possible to find the necessary parameters for the calculation in [PCC manuals.
Procedures in the Tier 3 are usually considered to consist in procedures based on the results of direct
measurements carried out under local conditions.

Apparently, procedures in higher tiers should be more accurate and should better reflect the reality.
However, they are more demanding in all aspects, and especially they are more expensive.
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Nonetheless, the determination of emissions according to a procedure in the Tier 1 should always be
carried out at least for control, because of its higher transparency.

All GHG emissions can be also expressed in terms of total (or aggregated) values, which are
calculated as a sum of the emissions of the individual gases multiplied by Global Warming Potential
values (GWP). GWP correspond to the factor by which the given gas is more effective in absorption of
terrestrial radiation than CO, (1 for CO,, 21 for CH4 and 310 for N,0O). Total amount of F-gases is
relatively small compared to CO,, CH, and N,O; nevertheless their GWP values are larger by 2-4
orders of magnitude. So, total aggregated emissions to be reduced according to the Kyoto Protocol are
expressed as the equivalent amount of CO, with the same radiation absorption effect as the sum of the
individual gases.

In relation to general methodological aspects, attention should be made particularly of quantification
of uncertainty in the individual year and in the overall trend. Simultaneously, consideration is given to
cases of uncertainties in the individual categories of sources, which is described either by the statistical
parameters or at least on the basis of an expert judgment. The uncertainty in the total emissions or its
trend can be determined in the Tier 1 using the method of error propagation, based on mathematical
statistical relationships for calculation of the scattering of the sum or product from the corresponding
scatters of the individual terms. Model methods of the Monte-Carlo type are more sophisticated and
can be used for the Tier 2.

From a practical viewpoint, identification of key categories (key sources) is of great importance. These
sources contribute to a decisive degree to the total amount of emissions or to its uncertainty, both in
the individual year and in terms of trends. Considerably more attention should be paid to key
categories, compared to the remaining sources or categories. This means that, where possible, more
sophisticated procedures at a higher tier should be used for determining emissions from key
categories, using site-specific or at least national emission factor values. However, this is often not
possible in the absence of expenditure of financial means required to ensure carrying out suitable
studies and the relevant measurements. Any means employed to improve the quality of the inventory
should be expended in the most effective manner possible and should be preferentially oriented to key
categories.

One of the most important Good Practice issues consists in ensuring consistent time series. In order to
achieve this goal, it is necessary to ensure that the entire time series is determined in a
methodologically consistent manner. In case of revision of the methodology and its further
development, it is sometimes necessary to recalculate the values for previous years if the emission
values for these years were determined using an older, obsolete version. Recalculation must
sometimes also be carried out when an error is found in earlier calculations or in the use of an
unsuitable method.

The Czech national inventory is generally based on the IPCC methodology (Revised 1996 IPCC
Guidelines, 1997 and Good Practice Guidance, 2000). Results determined earlier by older version of
IPCC Guidelines from 1995 (IPCC Guidelines, 1995) were gradually recalculated in accordance with
Good Practice (see chapter 9).

On the other hand, in preparing this inventory, somewhat less attention was paid to emissions of the
precursors NOx, CO, NMVOCs and SO,, which are covered primarily by Convention on Long-Range
Transboundary Air Pollution (CLRTAP) and are not directly related to the Kyoto Protocol. Their
inventories are compiled for the purposes of CLRTAP by NFR (New Format of Reporting) by another
team at CHMI. Since 2001, emissions of precursors in the GHG inventory (CRF) have been fully
taken over and transferred from NFR to CRF. A detailed description of the methodology used to
estimate emissions of precursors is provided in the Czech Informative Inventory Report (IIR) 2006,
Submission under the UNECE / CLRTAP Convention, published in March 2008.

As for the sector of Land use, Land-use change and Forestry (LULUCF), the Czech inventory follows
the new IPCC methodology presented in the Good Practice Guidance for LULUCF, 2003. lIts
implementation started since the 2006 submission, while the older submissions were based on the
former methodical instructions given in the Revised 1996 IPCC Guidelines, 1997.

As part of the implementation of Good Practice Guidance and as a response to the review processes
performed by UNFCCC, it was decided to re-classify emissions from the production of iron and steel.
Originally, these emissions were treated under sub-category 1A2. (to be compatible with the Reference
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Approach). These emissions were recently re-classified under 2C1. (Metal production, Production of
iron and steel) and emissions from ammonia production were re-classified (from 1A2. to 2B1.) in a
similar way. The corresponding recalculations and re-categorizations of the whole time series since the
reference year of 1990 were presented for the first time in the 2006 Submission. In addition, the
relevant recalculations for Agriculture were completed in 2006 and were finally given there.

To summarise what has been mentioned above concerning recalculations: In recent years, there were
two important “waves” of recalculations: (i) in the 2006 submission before the Initial Report under the
Kyoto Protocol (Czech Republic’s Initial Report under the Kyoto Protocol, 2006) and (ii) now, in the
2008 submission, as a consequence of the “in-country” UNFCCC review that took place in March,
2007.

1.5 QA/QC Plan

Preparation of a QA/QC plan is one of the important obligations following from NIS. The plan is now
being prepared but has not yet been completed. Elaboration of the QA/QC plan reflects the
institutional arrangements: each institution should elaborate its own system of QA/QC procedures,
including designation of a responsible QA/QC expert for each sector. Sectoral QA/QC plans are
integral parts of the overall NIS QA/QC plan, which is developed by the NIS coordinator.

1.5.1 Quality control procedures

QC is designed to provide routine technical checks to measure and control the quality of the inventory,
to ensure consistency, integrity, correctness, and completeness of the data and to identify and address
errors and omissions. Its scope covers a wide range of inventory processes, from data acquisition and
handling and application of the approved procedures and methods to calculation of estimates and
documentation. These procedures are performed according to the Good Practice Guidance, 2000

Parts of these procedures are carried out by sectoral compilers (SC) and parts by the NIS manager. SC
concentrate more on activity data and the sector-specific methods employed; the NIS manager mostly
checks appropriate use of methodology, carries out a trend analysis and compares data from other
possible sources. Both sectoral and overall inventory compilers employ the new CRF Reporter’s
automatic control. When a sectoral inventory is forwarded to CHMI, this step is accompanied by a
detailed check by the NIS manager. These all procedures correspond mainly to the Tier 1 QC
approach in accordance with GPG.

The Tier 2 approach has so far been used only in some special cases. It is e.g. partly used in the
transport sub-sector, where activity data based on energy statistics (provided by experts from the
KONECO) are combined with activity data based on transport statistics (provided by experts from
CDYV). Appropriate use of EFs is discussed in a similar way.

1.5.2 Quality assurance procedures

QA generally consists of independent third-party review activities to ensure that the inventory
represents the best possible estimates of emissions and removals and to support the effectiveness of
the QC program (GPG).

A thorough review of the draft GHG estimates is regularly performed in December by experts from
the Slovak Hydrometeorological Institute, responsible for the Slovak GHG inventory preparation. In
this way, methods used in the Czech Republic are compared with those employed in Slovakia. The
draft inventory may also be checked or reviewed by the Ministry of Environment as part of the
approval process. These procedures are also recorded and archived.

The results of this review, together with findings of the review process performed by an international
review team organized by UN FCCC, are utilized in the process of inventory planning for the coming
years. Relevant findings are analysed by the NIS coordinator in co-operation with sectoral compilers
to eliminate possible omissions and imperfections.

Sector specific QA/QC procedures are described in the sectoral chapters.
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1.6 Key Source Categories

The Good Practice Guidance provides two tiers of determining these key categories (key sources).
Key categories by definition contribute to ninety percent of the overall uncertainty in a level (in
emissions per year) or in a trend. The procedure in the Tier 2 follows from this definition, and requires
thorough analysis of the uncertainty and use of sophisticated statistical procedures and evaluation of
sources in terms of the appropriate characteristics. However, it is more difficult to obtain the necessary
data for this approach and this information is not yet used on the national level.

The procedure of the Tier 1 is based on the fact that ninety percent of the overall uncertainty in a level
or in a trend is usually caused only by those sources whose contribution to total emissions does not
exceed 95 %. This procedure is illustrated in Tab. 1.1 (determined on the basis of the level of
emissions, i.e., level assessment and on the basis of trends, i.e., trend assessment). The sources or their
categories are for level assessment ordered on the basis of decreasing contribution to total emissions.
The key categories were considered to be those whose cumulative contribution is less than 95 %. For
trend assessment, a similar procedure is used; with the difference that here the decisive quantity is
defined as the product of the relative contribution to the total emissions (determined in the previous
case) and the absolute value of the relative deviation of the individual trends from the total trend.

In previous submissions, only key sources identification not considering the LULUFC sector based on
Good Practice Guidance, 2000, were performed. Starting with this submission (2008), the key
categories are identified according to Good Practice Guidance for LULUCF, 2003, which also
considers categories from LULUCF. However, for the right identification of key categories, also
assessment without consideration of the LULUCF categories was employed. It is obvious from Tab.
1.1 that no additional key category was identified when the LULUCF categories were not considered.

On the whole, 25 key categories were identified either by level assessment or by trend assessment. Of
this quantity, 3 key categories belong to the LULUCEF sector. 18 categories were identified as key in
both ways. A summary of the assessed numbers concerning key categories is given in Tab. 1.2.
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Tab. 1.1 Identification of key categories by level assessment (LA) and trend assessment (TA) for 2006

evaluated with and without LULUCEF (Tier 1)

AR [z [5F0 g2ao sdEaalEy - POdsUBIL CF [ [ W |62
WL |02 |[eF0 [qule] PURISSELD O Pajfaston pueT e'n's | & | FT
Tl WL |6l [I50 0ZH arwE ] JIoped pue aBURY amised Qb | b (62
vl WL |81 [£50 FHD JUMUASEUR AMUER 9% | ¢ |2
i WL oL [5L0 [ule; e Y LT I R R I
A R B 1 oo puepdory Sunrewal puepdosn 14 | ¢ |07
vl AR [T [e91 FHD s[an PI[og - uousnquo ) AEU0NRIS VL | W |4l
71 FLWT|ST |F11 OZH uoepn dsuRI] pROY - J0dSURIL QYT | W |81 [9£'96 [EFD ¥l DM uonELodstl] proy - Lodseil qrY ] | W
! AL [vEFE [LFD 5F0 PHO | 8RO [RIER IO WON UOTSSIUEY ISl 29T | 41
VLWT (VL1001 |01 ged- ] sarumenns S0 - 360 FAE-J 0-TAZ | 2 |91 |6k [ 650 ggp | sBE-d sanmegns S0 - 280 BB J 0-T A7 | 7
! ! ST [Tate [E90 080 DI UOHINPOI POy T 29T |
! ! FIO[TEE6 [ 120 690 700 | 219 T8930, PUR COLEY W s30n0s alqoly §'C W] | W
VLW [ VLT|91 |40 [ule; J5[] APWA[O] PUB AUOEIWIT L7902 | £ | LT |28°26 | ZL°0 0.0 o0 JE[] SPWOO(] PUe JUOEIUT L7 |
il! ki g1 2616 | 8171 511 g0 UOTINpOI] JRAWEG 1Y |
YLV | VL¥I|6 281 OFZH | SUDISSHIE (0anpu] S0g BIMOLEY £ qF | £ |11 [LL06 |61 8Tl OZN SUOLSSTUNY J2aRPU] “sTI0S RINILEY £ Tk | #
¥LWI | VL¥I|¢ £E9E FHD UOHBUAULIA] AWMU ¥y | & |00 [[988 [L5] AN FHD UOLEUAULI] JLU Fp |
YLV | VLVT(9 F1E FHD e vo esndsi] 9SEA PIOS WO [ 0 (6 6028 | 001 el FHD pue] w0 [esodsic] S1SEAL PUOS F0 | 0
YLWT [ VL¥1|2 ca'l OF7H | suotsenuy 1220 S[08 [BIMIEY -1 dF | F |2 FEOE (50T 197 DI sUOTEENn 122MJ SIS EMLALEY 1T R | ¥
VLW Fl [9F1 [ule] pue Jsaz0] Butmemal pueT jEam0 WS | § |4 N - el o0 PIE7] 13210, BUMNETIAT (TR 15300 TW ¢ | ¢
VLW [ VL¥T|21 |25 FHD Suipuey pre BWWR E0D R TE] | 91 |9 Ba78 |SEE BZE FHO Bunpuel pue BmUi o0 BT | 91
VLW [FL¥T|¢ (IR [ule] s[ang prabi - NS0y ARUOIEIS VL | W [§ DLal |aE'F  [LEF o0 glatd prebr] - BOHSngWo J ARUONEIS WL | W]
VLW [FL¥T|L 0% [ule; UODHANPOL [F2l3 PUB UMM 072 | £ | F FrSL | 805 £SS o0 uonanpolLg (3913 pue woIl 107 |
FLWI [FL¥T|1 0e e ] uoepodsuel] peoy - Jodsuel] eVl | WIO(E [669 | I&TT (02711 [ 20D uorepodsuei] proy - PodsUBRIL QLW T | W
¥LWI | VL¥1|& 9997 FOD | s[any snoaseqn - uopsngio ) ARUONRIS WL | W |2 [A85 |ATZT [F81T [ 20D S[an SN0ASE) - UOHSNGUI0 ] ARUOHEIS VT | W]
YL | VL¥T(Z 1] % [ule] S[at] PO - UOHSNGWO D ARUONELS WL | W (1 LE0F |B1°8F [LEB'0F | EOD f[atd PYOS - UOMSIGWO D ARUONEIS W1 | W1
A20710T IN [%'VL | 2HD saLoaye]) aa.mog H0dl | 998 (I3 | % % % (OHD saLI0Fage]) 0oy 304l | 03§
134 umy | VT | VT

T T _ s

ADNTNT P (¥ 1) JUSNISSassy pual]

ADNTNT \RIs (T) JULUISSASSY [aAd]

22



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THE CZECH REPUBLIC 2006

Tab. 1.2 Figures for key categories assessed in different ways

Key categories (KC) with LULUCF 25 | KC assessed without LULUCF 20
KC assessed by LA 18 KC assessed by LA 15
KC assessed by TA 21 KC assessed by TA 17
KC assessed by LA + TA concurrently 14 KC assessed by LA + TA concurrently 12
KC assessed by only LA 4 KC assessed by only LA 3
KC assessed by only TA 7 KC assessed by only TA 5

Of the overall number of 25 key categories, some of them are right on the 95 % borderline and thus
appear only occasionally. This is particularly true of subcategories 1B1lb (LA) and 1A3c (TA).
Inclusion of “6C Waste Incineration” (TA) could be caused by the fact that these emissions were not
determined in the reference year of 1990.

1.7 Uncertainty Analysis

Results of the uncertainty analysis for 2006 are given in Tab. 1.3

Uncertainty analysis of Tier 1, which is presented in this volume of NIR, employs the same source
categorization as used in key categories assessment. However, only sectors without LULUCF have
been considered so far.

Presented results are based only on “default” uncertainty data presented in Good Practice Guidance,
combined with uncertainties based on “expert judgment”. To achieve more reliable results, it will be
necessary to gather more relevant uncertainty data concerning both activity data and emission factors.
As soon as more precise uncertainty estimates appear, they will be immediately inserted in the
calculation spreadsheet.

Relatively low uncertainty in level (6 %) could be connected with a dominant contribution of CO,
from fossil fuel combustion, which is usually more accurate compared with other sources. The value
of 3 % in the trend uncertainty can be considered to be a typical result.

The same source categories used in key sources assessment have also been used even in uncertainty
analysis. In this way, the uncertainty analysis result will be used later for Tier 2 key source analysis,
which might be more suitable.
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Tab. 1.3 Uncertainty analysis in levels and trend assessments for 2006 (Tier 1), continuation
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Tab. 1.3 Uncertainty analysis in levels and trend assessments for 2006 (Tier 1), continuation
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2 Trend in Total Emissions

According to the Kyoto Protocol, Czech national GHG emissions have to be 8 % below base year
emissions during the five-year commitment period from 2008 to 2012. The Czech Republic is in a
good direction to meet its goal, despite of the fact that emissions are slightly increasing in recent years.

2.1 Emission Trends of Aggregated GHG Emissions

Tab. 2.1 presents a summary of GHG emissions excl. bunkers for the period from 1990 to 2006. For

CO,, CH,and N,O the base year is 1990; for F-gases the base year is 1995.

Tab. 2.1 GHG emissions from 1990 - 2006 excl. bunkers /Gg CO, ., ]

Total emissions

COs ot * co;’ CH, N0 HFCs PFCs SFs
incl. LULUCF excl. LULUCF
1990 159 812 163 865 18 540 11870 78 190 299 194 244
1991 144 689 154 085 16 864 10 039 77 171 670 180 979
1992 128 373 139 625 15 861 8978 | NO NO 77 153 289 164 450
1993 125 556 135 582 14 862 7914 77 148 410 158 339
1994 118 786 126 471 13 960 7834 76 140 656 148 244
1995 123 467 131 110 13 714 8 106 1 0 75 145 364 152 914
1996 130 253 138 359 13 530 7 690 101 4 78 151 656 159 645
1997 124 407 131 535 13 102 7 840 245 1 95 145 690 152 692
1998 116 849 123 994 12 633 71793 317 1 64 137 656 144 689
1999 113 309 120 454 12 129 7 608 268 3 77 133 392 140 433
2000 119 296 126 756 12 151 71733 263 9 142 139 594 146 957
2001 120 585 128 327 12311 7932 393 12 169 141 402 149 044
2002 117 019 124 582 12 130 7 647 391 14 68 137 269 144 727
2003 119 941 125 881 11832 7242 590 25 101 139 731 145 547
2004 120 523 126 605 11 645 7812 600 17 52 140 650 146 614
2005 119 407 125 943 11712 7517 594 10 86 139 326 145 749
2006 124 409 127918 12 048 7394 872 23 83 144 829 148 204
% ° 22 22 -35 3g| 1200- 180 - 7 24 24
times times

Note: Global warming potentials (GWPs) used (100 years time horizon): CO, = 1; CH, = 21; N,O = 310, SFs = 23900,
HFCs and PFCs consist of different substances, therefore GWPs have to be calculated individually depending on substances

GHG emissions in have been fluctuating since 1993; nevertheless the overall trend in the period of
1990 to 2002 has been decreasing (see Fig. 2.1) by 29.0 %. From 2002 to 2006 the total GHG
emissions (incl. LULUCF) increased by 5.5 % mainly in the last year.

* CO, emissions including LULUCF sector
> CO, emissions excluding LULUCF sector

% relative to base year.
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Fig. 2.1 Total GHG emissions (incl. LULUCF) for the period from 1990 - 2006 /Gg CO; ., ]

As can be seen from Fig. 2.1 there has been a strong decrease in total (excl. LULUCF) emissions from
1990 to 1994 (23.7 %), followed by some fluctuations in the following years, but the overall trends has
been decreasing (27.7 %) between 1990 and 1999. In the period from 1999 to 2006 emissions has been
fluctuating but with overall increasing trend. From 2005 to 2006 emissions increased by 1.7 %,
resulting in total emissions of 148 204 Gg CO, . in 2006 (excl. LULUCF). The increase was caused
mainly by C,0 emission decrease by 1.6 %; CHy — 2.7 % and N,O — 1.7 % (excl. LULUCF). The total
GHG emissions in 2006 were 23.7 % below the base year level (excl. LULUCF).

2.2 Emission Trends by Gas

Tab. 2.2 presents the GHG emissions of the base year and 2006 and their share in total.

Tab. 2.2 GHG emissions by gas in the base year and in 2006

Base year 2006 Base year 2006
[Gg COz 4] (%]
COx emissions 163 865 127918 86.1 88.3
COx removals -4 053 -3509 -2.1 2.4
CO2 Totat 159 812 124 409 84.0 85.9
CH,4 18 541 12 048 9.7 8.3
N,O 11 874 7394 6.2 5.1
F-gases 76 978 0.04 0.7
Total (incl. LULUCF) 190 302 144 831 100.0 100.0

The major greenhouse gas in the Czech Republic is CO,, which represents 85.9 % of total GHG
emissions and removals in 2006, compared to 84.0 % in the base year. It is followed by CH,4 (8.3 % in
2006, 9.7 % in the base year), N,O (5.1 % in 2006, 6.2 % in the base year) and F-gases (0.7 % in 2006,
0.04 % in the base year).
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The trend of individual gas emissions is presented in Fig. 2.2 and 2.3 relative to emissions in the
respective base years .
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Fig. 2.2 Trend in CO,, CH, and N,O emissions 1990 - 2006 in index form (base year = 100 %)
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Fig. 2.3 Trend in HFCs, PFCs and SF¢ emissions 1995 - 2006 in index form (base year = 100 %)

7 (index form: 1990 = 100 for CO,, CH4and N,0O and 1995 = 100 for HFCs, PFCs and SFy)
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CO;

CO, emissions have been strongly decreasing in the beginning of 90’s, followed by small inter-annual
fluctuations and increase after the year 2000. Increase in CO, emissions (excl. LULUCF) from 2005 to
2006 by 1.6 % lower the total decrease to 23.7 % from 1990 to 2006 (23.9 % decrease incl. LULUCF).
Quoting in absolute figures, CO, emissions and removals decreased from 159 812 to 124 409 Gg
CO, ¢q. in the period from 1990 to 2006, mainly due to lower emissions from the / Energy sector
(mainly 142 Manufacturing Industries & Construction, 1444 Commercial / Institutional and 144B
Residential).

The main source of CO, emissions is fossil fuel combustion; within the /4 Fuel Combustion sector,
141 Energy Industry and 142 Manufacturing Industries & Construction sub sectors are the most
important. CO, emissions increased remarkably between 1990 and 2006 from the /43 Transport
sector from 7 342 to 17 515 Gg CO,.

CH,

CH,4 emissions decreased almost steadily during the period from 1990 to 2004 and slightly increase
from 2004 to 2006 (see Tab. 2.2). In 2006 CH,4 emissions were 35.0 % below the base year level,
mainly due to lower contribution of IB Fugitive Emissions from Fuels and emissions from
4 Agriculture and despite increase from the 6 Waste sector.

The main sources of CH, emissions are /B Fugitive Emissions from Fuels (solid fuel), 4 Agriculture
(44 Enteric Fermentation and 4B Manure Management) and 6 Waste (64 Solid Waste Disposal on
Land and 6B Waste-water Handling).

N>0

N,O emissions strongly decreased from 1990 to 1994 by 34.0 % over this period and than slowly
decreased with inter-annual fluctuation. N,O emissions decreased between 1990 and 2006 from
11 870 to 7 394 Gg CO, ¢q. In 2006 N,O emissions were 37.7 % below the base year level, mainly due
to lower emissions from 4 Agriculture and despite increase from the 143 Transport sector.

The main source of N,O emission is agricultural soils (others less important sources are 2 Industrial
Processes - 2B Chemical Industry and 1A Fossil Fuel Combustion).

HFCs

HFCs actual emissions increased remarkably between 1995 and 2006 from 0.7 to 872 Gg CO; .
Emissions of HFCs has been increasing since the base year 1995, when they were started to use. In
2006, HFCs emissions are approximately 1 200 times higher than in the base year 1995.

The main sources of HFCs emissions are Refrigeration and Air Conditioning Equipment.

PFCs

PFCs actual emissions show very similar trend as HFCs emissions to the year 2006 as they increased
remarkably between 1995 and 2006 from 0.12 to 23 Gg CO, ¢ In 2006, PFCs emissions are more than
180 times higher than in the base year 1995.

The main sources of PFCs emissions are Semiconductor Manufacture, Refrigeration and Air
Conditioning Equipment.

SF;

SFe actual emissions in 1995 amounted for 75 Gg CO, ., Between 1995 and 2006 they inter annually
fluctuated with maximum of 169 Gg CO, ¢, in 2001 and minimum of 52 Gg CO, ¢4 in 2004. In 2006,
they were by 6.9 % above the base year level.

The main sources of SF¢ emissions are Electrical Equipment; Semiconductor Manufacture and Filling
of Insulate Glasses.
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2.3 Emission Trends by Sources

Tab. 2.3 presents a summary of GHG emissions by sectors for the period from 1990 to 2006:

Sector 1. Energy
Sector 2. Industrial Processes

Sector 3. Solvent and Other Product Use
Sector 4. Agriculture
Sector 5. Land Use, Land-Use Change and Forestry

Sector 6. Waste

Tab. 2.3 Summary of GHG emissions by sector 1990-2006 /Gg CO, .,/

1 Energy ZPIrI:)(iléztsr;:l 3 Solvent Use | 4 Agriculture 5 LULUCF 6 Waste
1990 156 235 19 128 765 15 467 -3 945 2 650
1991 149 169 14316 728 13714 -9310 3052
1992 132978 15771 691 11952 -11 161 3057
1993 131538 12 643 651 10 445 -9 929 3062
1994 121268 13 566 616 9642 -7 588 3152
1995 125 521 14 024 596 9580 -7 550 3193
1996 132971 13 747 587 9174 -7 989 3167
1997 125 380 14 574 585 9004 -7 003 3150
1998 118 447 13 887 580 8594 -7033 3180
1999 116 190 11870 578 8 602 -7 041 3194
2000 121431 13 320 569 8387 -7363 3250
2001 124 058 12 573 550 8587 -7 642 3275
2002 120219 12272 540 8352 -7 459 3344
2003 120 452 13 470 525 7772 -5 816 3328
2004 119992 14728 519 8037 -5 964 3337
2005 120 696 13 383 514 7738 -6 423 3419
2006 121 778 14 790 513 7 644 -3 375 3479

The dominant sector is the / Energy sector, which caused for 82.2 % of total GHG emissions in 2006
(80.4% in 1990) excluding LULUCF, followed by the sectors 2 Industrial Processes and
4 Agriculture, which caused for 10.0 % and 5.2 % of total GHG emissions in 2006, resp. (9.8 % and
8.0 % in 1990, resp.) 6 Waste sector covered 2.3 %, 3 Solvent and Other Product Use 0.3 % and
5 LULUCEF sector removed in 2006 3 375 Gg CO,..

The trend of GHG emissions by sectors is presented in Fig. 2.4 (relative to the base year).
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Fig. 2.4 Emission trends in 1990 - 2006 by sectors in index form (base year = 100)

Tab. 2.4 GHG emissions by sectors in the base year and in 2006

Base year 2006 Base year 2006
[Gg COs 4] [%]
1 Energy 156 239 121778 82.1 84.1
2 Industry 19 128 14790 10.1 10.2
3 Solvent 765 513 0.4 0.4
4 Agriculture 15467 7 644 8.1 53
5 LULUCF -3945 -3375 2.1 2.3
6 Waste 2 650 3479 1.4 2.4
Total 190 304 144 829 100.0 100.0
Energy (IPCC Category 1)

The trend for GHG emissions from I Energy sector shows decreasing trend of emissions. They
strongly decreased from 1990 to 1995 and than fluctuated by 2006. In the period 1995 — 2006
emissions varied from around 125 000 Gg CO, ., in recent years around 120 000 Gg CO, ., (total
decrease between 1990 and 2006 is 22.1 %).

From the total 121 778 Gg CO, ¢ in 2006 - 95.4 % comes from /A4 Fuel Combustion, the rest are
1B Fugitive Emissions from Fuels (mainly solid fuels). 1B Fugitive Emissions from Fuels is the largest
source for CHy, which represented 46.9 % of all CH4 emissions in 2006. 51.0 % of all CH4 emissions
in 2006 originated from Energy sector.

CO, emission from fossil fuel combustion (sector / Energy) is the main source of emissions in CR
inventory with a share of 79.1 % in national total emissions (incl. LULUCF) or 77.3 % excl. LULUCF
in 2006. CO, contributes for 94.0 % to total GHG emissions from / Energy sector, CH, for 5.0 % and
N,O for 0.9 % in 2006.

Industrial Processes (IPCC Category 2)

GHG emissions from the 2 Industrial Processes sector fluctuated during the period 1990 to 2006. In
early 90’s emissions decreased very rapidly, then fluctuated with minimum in 1999 and subsequently
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increased. Between 1990 and 2006 emissions from this sector decreased by 22.7 %. In 2006 emissions
amounted for 14 790 Gg CO, .

The main categories in the 2 Industrial Processes sector are 2C Metal Production (57.4 %),
24 Mineral Products (25.1 %), 2B Chemical Industry (10.8 %) and 2F Consumption of Halocarbons
and SF (6.6 %) of the sectoral emissions in 2006.

The most important GHG of the 2 Industrial Processes sector was CO, with 86.0 % of sectoral
emissions, followed by N,O (6.8 %), HFCs (5.9 %), CH,4 (0.6 %), SF; (0.6 %) and PFCs (0.2 %).

Solvent and Other Product Use (IPCC Category 3)

In 2006, 0.4 % of total GHG emissions (512.9 Gg CO, ) arose from the 3 Solvent and Other Product
Use sector. Emissions generally decreased in the period from 1990 to 2006 (in recent years the
decrease is reduced). In 2006 GHG emissions from 3 Solvent and Other Product Use were 32.9 %
below the base year level. 58.2 % of these emissions were CO,, N,O emissions contributed by 41.8 %.

Agriculture (IPCC Category 4)

GHG emissions from the sector 4 Agriculture decreased near over the all period from 1990 to 2006; in
2006 emissions were by 50.6 % below the base year level.

They amounted for 7 644 Gg CO, . in 2006, which corresponds to the 5.2 % of national total
emissions. The most important sub sector agricultural soils (N,O emissions) contributed by 58.6 % to
sectoral total in 2006, followed by the enteric fermentation (CH4 emissions, 30.4 %) and manure
management (CH4 and N,O emissions, 6.4 % and 4.6 % resp.).

4 Agriculture is the largest source for N,O and second largest source for CH, emissions: 65.3 % of all
N,O emissions and 23.3 % of all CH, emissions in 2006 originated from this sector. N,O emissions
amounted for 4 830.8 Gg CO, ¢, which corresponds to 63.2 % of sectoral emissions, CH4 contributed
by 36.8 % (2 812.9 Gg CO, ¢q) in 2006.

Land Use, Land-Use Change and Forestry (IPCC Category 5)

GHG removals from the 5 Land Use, Land-Use Change and Forestry sector vary through the whole
time series with minimum of 3 375 Gg CO, ¢, in 2006 and maximum 11 161 CO, . in 1992. In 2006
removals were almost the same as in the base year (only 14.5 % lower).

Removals amounted to 3 375 Gg CO, . in 2006, which corresponds to - 2.3 % to national total
emissions and removals. Emissions and removals are calculated from the all categories and according
to GPG for LULUCF; IPCC 2003.

LULUCEF category is the largest sink for CO,. CO, removals from this sector amounted to 3 508.6 Gg
in 2006, CH, emissions amounted for 115.2 Gg CO, ¢, N>O to 18.7 Gg CO, ¢,

Waste (IPCC Category 6)

GHG emissions from 6 Waste category slowly increased during the whole period, as result of
methodology switch from Default method (Tier 1) to First order decay model (Tier 2). In 2006
emissions amounted for 3 479 Gg CO; o, which is 31.2 % above the base year level. The increase of
emissions is mainly due to higher emissions of CH4 from 64 Solid Waste Disposal on Land (and also
N,O from 6B Waste-water Handling), which is the most important category. As a result of CH,4
recovery systems installed in 6B Waste-water Handling emissions decreased in this category. The
share of this category in total emissions was 2.3 % in 2006.

The main source is solid 64 Solid Waste Disposal on Land, which caused for 68.1 % of sectoral
emissions in 2006, followed by 6B Waste-water Handling (CH4 - 15.0 % and N,O 5.8 %) and
6C Waste Incineration (11.1 %).

83.1 % of all emissions from Waste sector are CH, emissions; CO, contributes by 11.1 % and N,O by
5.8 %.
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2.4 Emission Trends of Indirect GHGs and SO,

Emission estimates for NOy, CO, NMVOC and SO, are also reported in the CRF. The following
chapter summarizes the trends for these gases.

A detailed description of the methodology used to estimate these emissions was provided in the Czech
Informative Inventory Report (IIR) 2006, Submission under the UNECE / CLRTAP Convention, which
was published in March 2008.

Tab. 2.5 presents a summary of emission estimates for indirect GHGs and SO, for the period from
1990 to 2006. The National Emission Ceilings (NEC) as set out in the 1999 Gothenburg Protocol to
Abate Acidification, Eutrophication and Ground-level Ozone. These reduction targets should be met
by 2010 by Parties to the UNECE / CLRTAP Convention signed this Protocol.

Emissions of indirect greenhouse gases decreased from the period from 1990 to 2006 (NMVOCs by
59.5 %, CO by 57.7 % and NOx by 48.0 %). SO, emissions decreased by 88.8 % compared to 1990
level.

Tab. 2.5 Emissions of indirect GHGs and SO, 1990 - 2006 /Gg/

NOx co NMVOC S0,
1990 544 1257 441 1881
1991 521 1179 394 1780
1992 496 1170 366 1543
1993 454 1103 346 1424
1994 375 1125 310 1275
1995 368 999 292 1089
1996 366 1012 293 944
1997 349 944 277 697
1998 321 765 242 438
1999 313 716 234 268
2000 321 648 227 264
2001 332 649 220 251
2002 318 546 203 237
2003 324 603 203 230
2004 333 600 198 227
2005 279 536 182 219
2006 283 532 179 211
NEC? 286 - 220 283

NOx

NOx emissions decreased from 544 to 283 Gg during the period from 1990 to 2006. In 2006 NOx
emissions were 48.0 % below the 1990 level. Nearly 99 % of NOx emissions originate from / Energy,
mainly subsectors 141 Energy Industries, 143 Transport (road), 142 Manufacturing Industries and
Construction and 144 Other Sectors (agriculture and other off-road).

co

CO emissions decreased from 1 257 to 532 Gg during the period from 1990 to 2006. In 2006 CO
emissions were 57.7 % below the 1990 level. In 2006, more than 90 % of total CO emissions
originated from / Energy (subsectors /A3 Transport, 142 Manufacturing Industries and Construction

¥ NEC - National Emission Ceilings according to Directive 2001/81/EC of the European Parliament and of the
Council of 23 October 2001. Emissions targets for NOy, NMVOC and SO, should be met by 2010
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and 144 Other Sectors (Commercial / Institutional, Residential, Agriculture / Forestry / Fisheries)),
followed by 2C Metal Production (approximately 5 %).

NMVOoC

NMVOC emissions decreased from 311 to 179 during the period from 1990 to 2006. In 2006
NMVOC emissions were 59.5 % below the 1990 level. There are two main emission source, one is
1 Energy (subsectors 143 Transport, and 144 Other Sectors (Commercial / Institutional, Residential,
Agriculture / Forestry / Fisheries)), and second 3 Solvent and Other Product Use. Both of these
sectors emit around 50 % of NMVOC:s total.

SO,

SO, emissions decreased from 1 881 to 211 Gg during the period from 1990 to 2006. In 2006 SO,
emissions were 88.8 % below the 1990 level. In 2006, 99 % of total SO, emissions originated from
1 Energy mainly subsectors 141 Energy Industies, 142 Manufacturing Industries and Construction
and 144 Other Sectors (Commercial / Institutional, Residential, Agriculture / Forestry / Fisheries)).
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Fig. 2.5 Emissions of indirect GHGs and SO, 1990 - 2006
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3 Energy (CRF Sector 1)

3.1 Energy - Combustion processes (1A)

3.1.1 Overview of Sector 14

Combustion processes included in category 1A make a decisive contribution to total emissions of
greenhouse gases. Almost all emissions of carbon dioxide, with the exception of decomposition of
carbonate materials, occurring, e.g., in cement production, are derived from the combustion of fossil
fuels in stationary and mobile sources.

A total of 6 key sources have been identified in sector 1A, the most important of which are the first 3
in Tab. 3.1. This group of sources contributes more than 71.9 % to total greenhouse gas emissions.

Tab. 3.1 Overview of key categories in Sector 1A (2006)

Category Character of category Gas % of total GHG*
1A Stationary Combustion - Solid Fuels KC (LA, TA, LA*, TA¥) CO, 48.2
1A Stationary Combustion - Gaseous Fuels KC (LA, TA, LA*, TA*) CO, 12.2
1A3b Transport - Road Transportation KC (LA, TA, LA*, TA*) CO, 11.5
1A Stationary Combustion - Liquid Fuels KC (LA, TA, LA*, TA¥) CO, 4.4
1ASb Mobile sources in Agriculture and Forestry and Other KC (LA, LA%) CO, 0.7
1A3b Transport - Road Transportation KC (LA, TA, TA%) N,O 0.4

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and without considering LULUCF, respectively
TA, TA*: identified by trend assessment with and without considering LULUCEF, respectively

Consequently, the greatest attention is paid in the IPCC Guidelines (Revised 1996 IPCC Guidelines,
1997) to inventories of emissions from these categories.

The results of the inventory, including the activity data, are submitted in the standard CRF format. For
direct greenhouse gases, the consumption of fuels and “implied” emission factors are also given.
However, for stationary sources, the fuel consumption is given in the CRF format in aggregated
structure, i.e. as solid, liquid and gaseous fuels according to IPCC definition. In relation to the degree
of elaboration of the calculation procedures to date, the required CRF Tables could be filled out with
an exception, when manufacturing industry (1A2) for period 1990 — 2002 is reported as a whole. The
currently available energy production statistics do not provide the necessary activity data for division
of this category into the individual branches of industry.

All inventory data for 1990 — 2006 were converted to the form of the new official UN FCCC software
called CRF Reporter.

On the request of the ERT (2007) the inventories in this submission were newly performed for 1996 —
2005 on the basis of the final energy balance of the Czech Statistical Office (CSO) and this is thus an
important recalculation performed to refine the inventory. The data from the final energy balance for
1990 — 1995 were used in previous submissions. 2006 is an exception, as the final balance of activity
data will be available only after completion of work on this submission. Data for 2006 were prepared
on the basis of a preliminary balance, drawn up by the sector worker responsible for energy in NIS on
the basis of individual material on trends in energy management in the relevant year. This material is
published by CSO, Ministry of Industry and Trade (MIT), the Czech Association of the Petroleum
Industry — CAPPO and other organizations. Inventories of data for 2006 will be controlled in the next
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submission. If differences are discovered between the preliminary and the final energy balance, the
relevant recalculations will be performed and the new data for 2006 will be included in the CRF.

3.1.2 Stationary combustion

3.1.2.1 Source category description

Stationary combustion sources are divided into 4 basic categories in the Sectoral approach:

1A1 Energy industries

1A2 Manufacturing Industries and Construction

1A3e Other transportation (combustion of part of natural gas during its transport in compressors)
1A4 Other sectors (with the exception of mobile sources in subcategory 1A4c)

In the Sectoral approach, CO, emissions are derived from the consumption of the individual kinds of
fuel using emission factors and oxidation factors expressing the efficiency of the conversion of carbon
in the individual subcategories.
The following text gives a description of the individual subcategories and evaluates their specific
features in the Czech Republic.

1A1a Public electricity and heat production

This category encompasses all facilities that produce electrical energy and heat supplies, where this
production is their main activity and they supply their products to the public mains. Examples include
the power plants of the CEZ, a.s. company, DALKIA, a.s. power plants and heating plants, ENERGY
UNITED, a.s. and a number of others in the individual regions and larger cities in the Czech Republic.

In the final energy balance of CSO, the consumption of the individual kinds of fuels in this sector is
reported under the items:

= Public electricity

= Public heat — major heating plants

= Public heat — local heating plants

1A1b Petroleum Refining

This category encompasses all facilities that process raw petroleum imported into this country as their
primary raw material. Domestic petroleum constitutes approx. 3.5 % of the total amount. All fuels
used in the internal refinery processes, internal consumption for production of electricity and heat and
heat supplied to the public mains are included in emission calculations in this subcategory. This
corresponds primarily to the Ceska rafinérsk4, a.s. company in the Czech Republic.

In the final energy balance of CSO, the consumption of the individual kinds of fuels in this sector is
reported under the item:

Operational (internal) consumption — refinery.

Further consumption for heat production is calculated from CSO data on production of heat supplies
for refineries using the average efficiency of industrial major and local heating plants.

1Alc Manufacture of solid fuels and other energy industries

This category includes all facilities that process solid fuels from mining through coking processes to
the production of secondary fuels, such as brown-coal briquettes, coke-oven gas or generator gas. It
also includes fuels for the production of electrical energy and heat for internal consumption.

There are a number of companies in the Czech Republic that belong in this category. These are mainly
companies performing deep and surface mining of coal and its subsequent processing, located in the
vicinity of coal deposits. The category also includes coke plants and the production of generator gas.
Other energy industries, such as facilities for extraction of natural gas and petroleum are of minor
interest in the Czech Republic.
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In the final energy balance of CSO, the consumption of the individual kinds of fuels in this sector is
reported under the items:

= Operational (internal) consumption — mining

= Operational (internal) consumption — coke plants

»  Operational (internal) consumption — briquette plants

»  Operational (internal) consumption — pressure gas plants

1A2 Manufacturing Industries and Construction

This category includes all stationary combustion emission sources that are not included in categories
1A1 and 1A4. NACE (Nomenclature classification of economic activities — Nomenclature des
activités économiques) categorization is employed in the CR for statistical purposes. Category 1A2
includes all companies and enterprises whose main economic activity is denoted in the 12000 — 36000
range in the NACE system. As CSO does not currently give, in the energy balance, detailed
classification of fuel consumption according to the individual NACE, it is necessary to derive energy
consumption in this category from the overall final consumption by subtracting the consumption in the
other categories. Up to 2003, the consumption of fuel was summarily included in category 1A2f. Since
2003, fuel consumption has been divided into the following subcategories:

1A2a Iron and steel (NACE 271 — 273, 275)

1A2b Non-ferrous metals (NACE 274 a 2754)

1A2¢ Chemicals (NACE 24)

1A2d Pulp, paper and print (NACE 20 —21)

1A2e Food processing, beverages and tobacco (NACE 15 — 16)
1A2f Other

The fuel consumption in these subcategories is not provided centrally in this classification. Drawing
up the energy balance according to the IEA (International Energy Agency) methodology requires the
use of an amount of data that permits performance of the relevant calculations. Preparation of this part
of the inventory is based on data that is published by the individual trade federations, MIT and the
monthly statements available at the CSO web site. According to these indicators, fuel consumption is
divided into the individual subcategories. Simultaneously, the rule is followed that no emission may be
counted more than once and that none may be missing in the overall balance. This is ensured by
comparing the overall reported fuel consumption in all the sectors (combustion and others) with the
overall consumption of the individual kinds of fuel used in the given year.

1A4 Other sectors

This category includes all the combustion processes in the subcategories described below. They can be
generally defined as heat production processes for internal consumption.

1A4a Commercial/Institutional

This subcategory includes all combustion sources that utilize heat combustion for heating production
halls and operational buildings in institutions, commercial facilities, services and trade.

In the final energy balance of CSO, the consumption of the individual kinds of fuels in this sector is
reported under the item:

Other branches.

1A4b Residential

Fuel consumption in households is determined on the basis of the results of the statistical study
“Energy consumption in households”, published in 1997 and 2004 by the Czech Statistical Office
according to the PHARE/EUROSTAT method. In the final energy balance, CSO reports the
consumption of the individual kinds of fuels in this sector under the item:

Households.
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1A4c Agriculture/Forestry/Fisheries

This subcategory contains combustion sources at stationary facilities for heating buildings, breeding
and other operational facilities. The subcategory does not include fuel consumption for powering off-
road means of transport and machinery. They are reported in category AS5b Mobile - Agriculture,
Forestry and Fishing.

In the final energy balance of CSO, the consumption of the individual kinds of fuels in this sector is
reported under the item:

Agriculture (NACE 01, 02, 03).

1A3e Other transportation

The consumption of natural gas for powering compressors for the transit gas pipeline is included in a
separate subcategory under stationary combustion sources. This consumption is reported in the
REZZO0 1 national inventory system and is subtracted in sector 1A2f Other in the overall balance.

3.1.2.2 Methodological issues

According to the IPCC Good Practice (Good Practice Guidance, 2000), carbon dioxide emissions
encompass the following five key sources at the primary level:

= stationary combustion of solid fuels,

= stationary combustion of gaseous fuels,
= stationary combustion of liquid fuels,

= other transportation.

These key sources have a decisive effect on the uncertainty in the absolute levels and trends in CO,

inventories.

According to IPCC methodology (Revised 1996 IPCC Guidelines, 1997), carbon dioxide emissions

are calculated in two ways:

1. The Reference Approach, i.c. on the basis of total domestic consumption of the individual fuels.
This relatively simple method is based on the assumption that almost all the fuel consumed is
burned in combustion processes in energy production. It does not require a large amount of input
activity data and the basic values of the sources included in the national energy balance and some
supplementary data are sufficient. It provides information only on total emissions without any
further classification in the consumer sector. The emission factors are related to those kinds of fuel
that enter domestic consumption at the level of sources, without regard to specific kinds of fuel
burned in the consumer part of the energy balance. Thus, for liquid fuels, this means that the
emissions are determined practically only on the basis of domestic petroleum (crude oil)
consumption.

2. The Sectoral Approach. This method is considerably more demanding in relation to input data
and requires information on fuel consumption according to kind in the individual consumer
sectors. It has an advantage in the possibility of analyzing the structure of the origin of emissions.
As the emission factors employed are specific for each kind of fuel burned, calculations using this
method should be more exact. However, it follows from the discussion below that the differences
in the overall results from the two methods should not be very significant.

3.1.2.2.1 Provision for data inputs

The data for drawing up the balance in the structure required in the IPCC methodology are obtained
annually from the publication of the Czech Statistical Office (last edition: Energy Balance of the
Czech Republic in 2003, 2004, 2005, Part 8- Energy, Prague, 14 March, 2007). Data is also used from
the REZZO national emission database, where, for example, information can be obtained on the
natural gas consumption in the transit pipeline compressor stations. In cases of doubt, consultations are
held with the employees of the CSO. In 2007, consultations were held on the aspect of the
consumption of liquid fuels in the transport sector 1A3. On this occasion, data were refined on petrol
consumption in households (in sub-sector 1A4b Residential) and in agriculture (in sub-sector 1A4c
Agriculture/Forestry/Fisheries) for non-highway machinery. New data were also obtained on
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consumption of liquid fuels in the army in 1998 — 2006. In this submission, this consumption is
reported in category 1AS5b Other.

In order to increase clarity and taking into account the recalculation required by the ERT (2007),
tables were prepared in EXCEL, in which data can be stored for entire time series (similar to CRF
Reporter), and controls can be performed of the reported data, required recalculations and new
calculations. The practice employed to date, where interconnected notebooks were employed each
year in drawing up the fuel balance and in the subsequent emission calculations, was found to be
insufficiently transparent for longer time series.

All the relevant recalculated data for performance of the QA/QC procedures were converted to the
official data output (CRF Reporter).

Simultaneously, a method was elaborated permitting graphical depiction of the fuel balance and
simple control that the sector approach includes all fuels used in the country and that none is counted
twice. The diagrams for the individual kinds of fuels are filed by the responsible worker; here, only
summary diagrams are given for solid and liquid fuels for illustration (2005 was selected as this was
the last year for which the last final CSO balance is available).

It is apparent from the diagram that part of the consumption of liquid and solid fuels is shifted from
sector 14 Fuel Combustion to sector 2 Industry. This is because of the requirement that carbon that is
converted in non-energy use to CO, be calculated only once. Carbon dioxide formed in the production
of hydrogen used primarily for subsequent synthesis of ammonia is just such an example. Under the
conditions in this country, this consists in gasification of masout by oxygen and water vapour and
subsequent catalytic conversion. Similarly, the use of coke in metallurgical processes cannot be
considered to be fuel used to produce heat, but rather as an additive for modifying the properties of the
final product.

A considerable part of the non-energy consumption consists in non-energy consumption of petroleum
(lubricating and special oils, asphalt and particular petrochemical raw materials used for the
production of plastic materials, etc.). Non-energy products formed from bituminous coal in coke plants
and from brown coal in the production of coal gas (historical) and energy gas (fuel for the combined
steam-gas cycle) are also important.

In this context, emphasis is placed on the correct determination of the fraction of stored (fixed) carbon
in the non-energy use of fossil fuels. Calculation of its amount is based on the assumption that a
certain amount of the carbon contained non-energy raw materials remains fixed in the long term and is
not released as CO,. In the CR balance, this consists in:

= petrochemical raw materials (Naphtha) mainly used for the production of plastic materials
= Jubricating oils (Lubricants)

=  Coal Tars from coking of bituminous coal and from gasification of brown coal

= asphalt (Bitumen)

Part of the intermediate products from pyrolysis of petrochemical raw materials is used directly as
heating gases and oils, part of the final products (plastic materials) are also burned after use in
municipal waste incinerators, but part ends up in land-fills. Thus, a considerable part of the input
carbon remains bonded for a longer time in plastic materials. As plastic materials are being
increasingly recycled, the fraction of carbon stored in plastics has been gradually increased from 50%
to 80% between 2003 and 2006 (in period 1990 - 2002 this fraction was considered constant, 50%).

In addition, most lubricating and special oils are finally used as heating oils or are burned during their
use (lubricating oils for combustion motors). Part of the oils is used for production of alternative fuels
and part is burned in incinerators, but at least half remains permanently anchored in lubricants.
Consequently, a fraction od stored carbon of 50% is used in the balance.

Coal tars have a similar fate and are also used for impregnation of roofing materials and for soot
(additive in the production of rubber). Consequently, a value of stored carbon fraction of 75 % is used.

Practically one hundred percent fixation is assumed for asphalt.
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Fig. 3.1 Block scheme of the consumption of liquid fuels in sector 1A
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Fig. 3.2 Block scheme of the balance of consumption of solid fuels in sector 1A
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An overall summary of fuel consumption, trends and structure in sector 1A — Energy is provided by
the following tables and graphs.
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Tab. 3.2 Trends in fuel consumption in 1990 — 2006 in sectors 1A1, 1A2 and 1A4

1A1 1A2 1A4 Total
Energy industries | Manufacturing Industries | Other sectors 1A1+1A2 + 1A4
and Construction
[T)/year] [TI/year] [TI/year] [Tl/year]
1990 614 776 556 483 392 426 1 563 685
1991 621211 607 384 311891 1 540 486
1992 556 088 521 046 282 840 1359974
1993 578 060 534905 243 283 1356 248
1994 575331 422518 241745 1239594
1995 615 980 435200 241959 1293139
1996 646 921 496 037 247765 1390 723
1997 644214 403 596 247 746 1295 556
1998 608 795 397 841 214 980 1221617
1999 576 715 416 961 214 641 1208 317
2000 647 061 394 476 209 752 1251289
2001 638 275 410 664 227 892 1276 831
2002 620 061 397 054 216 874 1233989
2003 632159 383 605 233 046 1248 810
2004 629 436 382175 235580 1247 190
2005 621775 400 252 223451 1245478
2006 614 409 408 215 222732 1245 356
Fig. 3.3 Trends in fuel consumption in sectors 1A1, 1A2 and 1A4
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Fig. 3.4. Comparison of consumption of kinds of fuel in sectors 1A1, 1A2 and 1A4 in 1990 and 2006
Year 1990 Year 2006
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It is apparent from the above graphs how the structure of fuel consumption has changed. These
changes affect the formation of emissions of direct greenhouse gases and other pollutants.

3.1.2.2.2 CO, emissions
The manner of collecting and processing activity data from which the CO, emissions (and other direct
greenhouse gases) are calculated was described in the previous chapter.

Emission factors expressing the carbon content in the individual kinds of fuels (in t C/TJ) and the
oxidation factors are taken from the IPCC method, where the previous submissions have so far used
only tabulated “default” values. At the request of the ERT (2007) these “default” emission factors
were newly replaced by the territorially specific factors taken from the study (Fott, 1999). Emission
factors for other fuels than carbon and all the oxidation factors remain unchanged.
The requested recalculation for CO, emissions thus consisted in the following changes in the emission
factors employed:

= from the [IPCC “default” value of 25.8 t C/TJ to the country specific emission factor of 25.43 t

C/T1J for Czech bituminous (hard) coal;

= from the IPCC “default” value of 27.6 t C/TJ to the country specific emission factor of 27.27 t
C/TJ for Czech brown coal.

The calculations were performed in EXCEL tables and were archived.

Emissions are given in Tab. 3.3.
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Tab. 3.3 CO, emissions calculation from stationary sources in 1990 — 2006

1A1 1A2 1A4 Total
Energy industries | Manufacturing Industries | Other sectors | 1A1 + 1A2 + 1A4
and Construction
[Gg CO,] [Gg CO;] [Gg CO,] [Gg CO;]
1990 57707 46 616 32347 136 670
1991 57 401 49 140 25288 131 828
1992 51270 41 106 23 060 115 436
1993 53502 41997 18 995 114 494
1994 53658 32 609 18 145 104 412
1995 56 621 32 766 17799 107 186
1996 59257 36 626 17 750 113 633
1997 59033 29 069 17 425 105 526
1998 55694 28 588 13 856 98 138
1999 52504 29 956 13713 96 174
2000 59616 28 185 13 244 101 046
2001 58 810 29432 14 501 102 742
2002 57122 27912 13 555 98 589
2003 57 856 26 365 13 065 97 287
2004 57277 26 003 12 890 96 170
2005 57275 26 632 11 601 95 508
2006 56 631 27706 11611 95 949

Fig. 3.5 CO, emissions trends from the sector 1A1, 1A2 and 1A4 from Fuels
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Comparison with 1990 indicates a marked decrease in the level of emissions of carbon dioxide,
corresponding to the decrease in the domestic consumption of primary fossil fuels. This is a
consequence of the lower consumption of coal and its partial replacement by natural gas. The
emissions from the manufacturing industry and other sectors decreased as a consequence of the

marked decrease in consumption, especially of coal.
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3.1.2.2.3 Methane emissions

Methane emissions from fuel combustion from stationary sources do not constitute key sources.
Relatively the largest contribution comes from fuel combustion in local heating units.

The means of determining methane emissions is similar in many respects to the method of the
individual consumption categories for carbon dioxide emissions. The simplest level (Tier 1) (Revised
1996 IPCC Guidelines, 1997) includes only summary fuel categories:
= coal-type solid fuels
gaseous fuels
liquid fuels
wood fuel (biomass)
charcoal
other biomass.

Only the first four categories were filled with active data in the inventory. These data were aggregated
directly from the connected working sheets for the calculation of carbon dioxide by the consumption
sector method.

In the previous submissions, in 1990 — 2001, the emissions of methane from stationary sources were
calculated as the fraction of CxHy emissions reported in the framework of REZZO (Register of
Emissions and Sources of Air Pollution). However, this approach led to different emission factors,
which are subsequently calculated in the CRF Reporter for the inserted activity data and inserted
emissions. Consequently, since 2003, all CH, emissions have been determined on the basis of default
emission factors from the IPCC Guidelines.

In 2007, in accordance with the requirements of the ERT (2007), CH, emissions from combustion of
all kinds of fuel were recalculated using the default emission factors over the entire time series.

Recalculation of methane emissions was performed in the individual sectors with the emission factors
tabulated below:

1A1 Energy Industries

Liquid fuels 3 kg CHy/TJ
Solid fuels 1 kg CHy/TJ
Gaseous fuels 1 kg CHy/TJ
Biomass 30 kg CHy/TJ
1A2 Manufacturing Industries and Construction
Liquid fuels 2 kg CH4/TJ
Solid fuels 10 kg CH4/TJ
Gaseous fuels 5 kg CHy/TJ
Biomass 30 kg CHy/TJ
1A4A Commercial/Institutional
Liquid fuels 10 kg CH4/TJ
Solid fuels 10 kg CH4/TJ
Gaseous fuels 5 kg CH,/TJ
Biomass 300 kg CH4/TJ
1A4B Residential

Liquid fuels 10 kg CH4/TJ
Solid fuels 300 kg CH4/TJ
Gaseous fuels 5 kg CH,/TJ
Biomass 300 kg CH4/TJ
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1A4C Agriculture/Forestry/Fisheries
10 kg CH4/TJ
300 kg CH4/TJ
5 kg CHy/TJ
300 kg CH4/TJ
Emissions are given in Tab. 3.4.

Liquid fuels
Solid fuels
Gaseous fuels
Biomass

Tab. 3.4 CH,4 emissions calculation from stationary sources in 1990 — 2006

1A1 1A2 1A4 Total
Energy industries | Manufacturing Industries | Other sectors 1Al +1A2 + 1A4
and Construction
[Gg CHy] [Gg CHy] [Gg CHy] [Gg CHy]

1990 0.67 4.31 62.96 67.93
1991 0.68 4.88 45.02 50.58
1992 0.60 3.91 43.43 47.94
1993 0.64 422 33.95 38.81
1994 0.63 3.41 29.72 33.76
1995 0.70 3.30 26.95 30.96
1996 0.72 3.69 24.39 28.80
1997 0.80 3.26 21.45 25.51
1998 0.78 2.98 17.40 21.16
1999 0.73 3.01 16.28 20.02
2000 0.73 3.03 15.11 18.87
2001 0.74 3.21 16.50 20.44
2002 0.68 3.25 14.72 18.65
2003 0.87 3.17 17.10 21.14
2004 0.96 3.02 19.02 23.01
2005 0.76 3.41 17.39 21.55
2006 0.78 3.45 17.71 21.94
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Fig. 3.6 CH, emissions trends from the sector 1A1, 1A2 and 1A4 from Fuels
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Compared to 1990, there has been a substantial decrease in the level of methane emissions, caused
primarily by a change in the structure of the consumption of the individual kinds of fuels. This
consisted primarily in gradual replacement of solid fuels by natural gas. Since 1998, methane
emissions have been more or less constant or have increased slightly. This could be caused by the
return of a certain percentage of households to combustion of solid fuels for household heating.
Reduction of energy intensity in industry acts against this trend, but this effect is small.

3.1.2.2.4 N,O emissions

N,O emissions from stationary sources do not belong amongst key sources in the CR. Although these
emissions from stationary sources are smaller in absolute units than CH,4, emissions, their effect is
comparable as their Global Warming Potential (GWP) is approximately 15 times higher.

Emission factors from domestic studies were used to calculate N,O emissions in previous submissions
(Markvart and Bernauer, 1999, Svoboda, 1996).

In 2007, in accordance with the requirements of the ERT (2007), N,O emissions from combustion of
all kinds of fuel were recalculated using the default emission factors over the entire time series.
Recalculation of N,O was performed in all the sectors using the emission factors tabulated below
(uniformly for the entire sector of stationary combustion sources):

Liquid fuels 0.6 kg N,O/TJ
Solid fuels 1.4 kg N,O/TJ
Gaseous fuels 0.1 kg N,O/TJ
Biomass 4.0 kg N,O/TJ

Emissions are given in Tab. 3.5.
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Tab. 3.5 N,O emissions calculation from stationary sources in 1990 — 2006

1A1 1A2 1A4 Total
Energy industries | Manufacturing Industries | Other sectors 1A1+1A2 + 1A4
and Construction
[Gg NxO] [Gg NxO] [Gg Nx,O] [Gg N,O]

1990 0.805 0.576 0.433 1.814
1991 0.803 0.645 0.324 1.773
1992 0.723 0.521 0.294 1.538
1993 0.751 0.544 0.225 1.519
1994 0.745 0.445 0.215 1.404
1995 0.793 0.417 0.193 1.403
1996 0.822 0.461 0.188 1.471
1997 0.830 0.389 0.163 1.382
1998 0.787 0.357 0.130 1.275
1999 0.738 0.374 0.125 1.237
2000 0.833 0.374 0.120 1.327
2001 0.826 0.387 0.130 1.344
2002 0.796 0.394 0.122 1.312
2003 0.833 0.379 0.189 1.401
2004 0.838 0.361 0.213 1.413
2005 0.813 0.410 0.205 1.427
2006 0.812 0.417 0.207 1.435

Fig. 3.7 N,O emissions trends from the sector 1A1, 1A2 and 1A4 from Fuels
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In the entire monitored period, a slight decrease in N,O emissions is apparent only in the first half of
the period (to 1999). The subsequent slight increase and stagnation towards the end of the period are
apparent caused by increasing production of electricity, which is mostly produced from brown coal in
the CR. The Energy Industry sector is also the decisive segment for N,O emissions. This phenomenon
could also be caused by an increasing fraction of combusted biomass, which has a relatively high

emission factor compared to other fuels.
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3.1.2.3 Uncertainties and time series consistency

Uncertainty estimation must be based the fact that the activity data employed, i.e. the consumption of
the individual kinds of fuels, are taken from the official data of the Czech Statistical Office (CSO).
These statistics contain the energy balance, which is divided into source and consumption parts.

The source part consists of national data on the actual mining, export, import and changes in stocks in
the individual years and for the individual kinds of fuels. The fuel structure corresponds to the
structure used in the CRF system. The source part also corresponds to the manner of calculation of the
amounts of fuel used in the country. This part of the energy balance can be considered to be very
exact, as this is an important commodity that is monitored primarily for economic reasons.

It is, of course, obvious that these are older data, so that they are less exact for the present situation.
CSO is constantly concerned with increasing accuracy and, if new facts are found, the data in the
original energy balance are corrected. These corrections can also be related to a time period extending
over more than 3 years. We are mentioning these circumstances here because the publication Energy
Balance of the Czech Republic contains data for only the past 3 years and corrections performed prior
to this period could have escaped the notice of the persons preparing the inventory. Thus, it is
necessary to intensify cooperation with CSO.

Data from the period when the CR was still part of Czechoslovakia must be considered to be less
accurate. This applies to the years 1990 — 1993 in the period of interest. In this period, national data
was monitored (together for the Czech and Slovak parts) Following splitting of the State, it was
necessary to separate data for CR and Slovakia, which could have entailed certain inaccuracies.

The consumption part is based on the source part. It is further divided into a part listing yields. This
part describes transformation processes (e.g. coking bituminous coal to coke, crude oil to individual
liquid fuels, production of generator gas from brown coal - lignite, etc.). Another part is concerned
with inputs into processes (for production of electricity and heat in public and industrial installations).
Simultaneously, the internal consumption in large industrial facilities is also monitored (e.g. for
mining coal, transformation processes, etc.). Fuel not consumed in this part of the balance is
transferred to the “final consumption” part, where consumption of fuel in agriculture
(Agriculture/Forestry/Fisheries) and in services (Commercial/Institutional) is reported separately.
Final consumption includes households, whose fuel consumption is calculated from data acquired in
10-year cycles during the census of inhabitants, houses and apartments (the last was held in 2001).
This information is supplemented by CSO through special studies based on individual census studies
(the last was held in 2003 — 4 on approx. 40 thousand respondents). Supporting information is also
employed. The consumption of natural gas in households is an important item and can be obtained
with quite high accuracy from regional distribution companies. The remainder is calculated and
denoted as consumption in industry and construction.

This procedure exhibits much greater risks than the balance in the source part. Data on consumption of
fuels from the national emission register (REZZO) provides the Czech Statistical Office with a
potential for corrections. This data is obtained annually at thermal sources with an output of over 200
kW and at industrial sources where it is required by the national legislation. This corresponds to
approx. 38 thousand places of operation (installations).

However, it is decisive that both parts of the energy balance are interconnected and do not contain
duplicities.

Uncertainties following from the use of emission and oxidation factors must be evaluated separately.
Here, primarily “default” values are used; national specific emission factors are now used for only
bituminous (hard) and brown coal.

The following survey gives a summary evaluation of evaluation of uncertainties in the use of activity
data and emission factors (see Chapter 1).
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Tab. 3.6 Uncertainty analysis in data uncertainty for 2006 (Tier 1)

Activity data | Emission factor
IPCC Source Category Gas | uncertainty uncertainty
[%0] [%o]
1A Stationary Combustion - Solid Fuels CO, 4 4
1A Stationary Combustion - Gaseous Fuels CO, 4 3
1A Stationary Combustion - Liquid Fuels CO, 4 3
1ASb Mobile sources in Agriculture and Forestry CO, 4 3
1A Stationary Combustion - Solid Fuels CH, 4 50
1A Stationary Combustion - Gaseous Fuels CH,4 4 50
1A Stationary Combustion - Liquid Fuels CH, 4 50
1A Stationary Combustion - Biomass CH,4 4 50
1A5b Mobile sources in Agriculture and Forestry CH, 20 50
1A Stationary Combustion - Solid Fuels N,O 4 80
1A Stationary Combustion - Gaseous Fuels N,O 4 80
1A Stationary Combustion - Liquid Fuels N,O 4 80
1A Stationary Combustion - Biomass N,O 4 80
1ASb Mobile sources in Agriculture and Forestry | N,O 20 70

The consistency of time series is another instrument for subsequent control of inventories.
Consequently, both activity data and calculated emissions are monitored over the whole time series. In
2007, the working team concentrated primarily on the consistency of time series in consumption of
liquid fuels in off-road machinery in agriculture and in other sources not listed elsewhere. The CRF
Reporter application is used in this connection, as it permits monitoring of the consistency of time
series in graphic form. In 2007, the working team concentrated on control of the consistency of the
time series of activity data and emissions for selected fuels in all the categories of sector / Energy.
The control revealed and corrected individual inaccuracies.

3.1.2.4 Source-specific QA/QC and verification

Activity data required for emissions calculation using the IPCC methodology were determined on the

basis of the preliminary energy balance published by CSO in Mart 2007. The data in this balance were

verified on the basis of individual data from the following organizations:

= fuel extraction: Czech Mining Authority, Employers Federation of the Mining and Petroleum
Industry, Miners' Association,

= liquid fuel consumption: Czech Association of the Petroleum Industry and Trade (CAPPO),

= production and consumption of natural gas: Annual Report of Distribution Companies of the Gas
Industry, Transgas Balance.

Data verification is also based on regular consultations with the employees of CSO and cooperation
with the NRF working team (CLRTAP/EMEP Emission Inventory).

Internal control procedures for the accuracy of the input data and the performed calculations (QA/QC
and verification) are performed prior to export of the data for coordination at the CHMI coordination
workplace.

To increase transparency, tables were prepared in EXCEL, containing activity and emission data
processed and stored for the entire time series. The data are transferred from these tables to the CRF
Reporter application. In data control (prior to data export), the reported data from the CRF Reporter
are returned to EXCEL format and are mutually compared. This procedure reliably eliminates
shortcomings that could arise through an elementary error in entering data or incorrect or non-uniform
use of emission and oxidation factors. Final data export is performed only when the calculated data
and the entered data do not exhibit any deviations.
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Simultaneously, a method was elaborated permitting graphical depiction of the fuel balance and
simple control that the sector approach includes all fuels used in the country and that none is counted
twice. The diagrams for the individual kinds of fuels are stored with the workers.

Formal control of the correctness and completeness of the data entered in CRF Tables was carried out
by CHML. This control was carried out at random. The new CRF Reporter employed for the first time
this year substantially assists in application of control procedures, where attempts were made to utilize
graphic depiction of time series for identification of gaps in the individual subcategories of sources.

3.1.2.5 Source-specific recalculations

These submissions were preceded by quite extensive recalculations, which have already been
described in Chapter 3.1.2.2 Methodological aspects.

At the request of the Expert Review Team (ERT) these “default” emission factors were newly
replaced by the territorially specific factors taken from the study (Forz, 1999). Emission factors for
other fuels than carbon and all the oxidation factors remain unchanged. The default values of the
emission factors for calculation of emissions of CH4 and N,O were also subjected to recalculation.
The requested recalculation for CO, emissions thus consisted in the following changes in the emission
factors employed:

= from the [IPCC “default” value of 25.8 t C/TJ to the country specific emission factor of 25.43 t

C/TJ for Czech bituminous (hard) coal

= from the IPCC “default” value of 27.6 t C/TJ to the country specific emission factor of 27.27 t
C/TJ for Czech brown coal.

Recalculation of methane and N,O emissions was performed in the individual sectors with the
emission factors tabulated in relevant capters 3.1.2.2.3 for methane and 3.1.2.2.4 for N,O.

3.1.2.6 Source-specific planned improvement

A large number of calculations and controls were performed during the recalculation, which was
basically related to the entire time series. During these activities, it was not possible to find scope for
relocation of CO, emissions from the part of petrochemical materials that is used in production of
plastics and that finally ends up in combustion plants and should be reported in the sector 6 Waste.
This problem will be resolved in the next submission.

The importance of cooperation with CSO was emphasized in the previous text. Intensification of
cooperation with the section for energy production in this institution must be considered a permanent
task.
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3.1.3 Mobile combustion

3.1.3.1 Source category decription
The categories of mobile sources are following:

1A3a Civil Aviation

= airplanes fuelled by airplane petrol
= airplanes fuelled by airplane kerosene

1A3b Road transportation

= motorcycles,

passenger and light duty gasoline vehicles conventional,
passenger and light duty gasoline vehicles with EURO 1 limits,
passenger and light duty gasoline vehicles with EURO 2 limits,
passenger and light duty gasoline vehicles with EURO 3 limits,
passenger and light duty gasoline vehicles with EURO 4 limits,
passenger and light duty diesel vehicles conventional,
passenger and light duty diesel vehicles with EURO 1 limits,
passenger and light duty diesel vehicles with EURO 2 limits,
passenger and light duty diesel vehicles with EURO 3 limits,
passenger and light duty diesel vehicles with EURO 4 limits,
passenger cars using LPG, CNG and biofuels (separately),
heavy duty diesel vehicles and buses, conventional,

heavy duty diesel vehicles and buses, with EURO 1 limits,
heavy duty diesel vehicles and buses, with EURO 2 limits,
heavy duty diesel vehicles and buses, with EURO 3 limits,
heavy duty diesel vehicles and buses with EURO 4 limits,

= heavy duty diesel vehicles and buses using LPG, CNG and biofuels (separately).

1A3c¢ Railways

= diesel locomotives

1A3d Navigation

= ships with diesel engines

3.1.3.2 Methodological issues

3.1.3.2.1 CO, emissions

Carbon dioxide emissions were calculated on the basis of the total consumption of the individual
automotive fuels used in transport (i.e. petrol, diesel fuel, LPG, CNG, biofuels and airplane fuels) and
the emission factors for the weight of CO, corresponding to 1 kg of fuel burned. Consumption of the
individual kinds of fuel by highway, railway and water transport was determined on the basis of
cooperation with the CSO. Consumption in highway transport was further divided up into the
following categories of means of transport on the basis of statistics on transport output:

= petrol-fuelled passenger vehicles

= diesel vehicles for passenger and light freight transport

= diesel vehicles for heavy freight transport and buses

= passenger and light vehicles fuelled by LPG, CNG and biofuels (separately)

= heavy trucks and buses fuelled by LPG, CNG and biofuels (separately)

The share of transport in total CO, emissions has exhibited an increasing trend in the Czech Republic
during the 90’s and this growth is continuing until 2006. Individual road and freight transport make
the greatest contribution to energy consumption in transport. The amount of fuel sold is monitored
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annually and constitutes the main input data for calculation of energy consumption. In the Czech
Republic the small change occurred in 2006 in the transfer of fuel consumption data responsibility to
Czech Statistical Office. The sales of diesel fuel continue to increase substantially, but the growth of
annually sold gasoline has stopped from 2004 and then slightly decreased in 2005, what is positive.
Simultaneously, there has been increased consumption of alternative fuels, particularly liquid
petroleum gas (LPG). The terminations of subsidies and uncompetitive prices have led to a reduction
in sales of bio-diesel fuel. The consumption of compressed natural gas (CNG) also decreased in 2004
(Adamec et al, 2005a).

The data on emissions from the domestic aviation were further specified in 2006. The previous data
were rather overestimated as the domestic aviation represents only a small share of the total air
transportation within the Czech Republic. The domestic aviation is limited to the routes between the
biggest Czech cities, mainly between Prague and Brno. Within the whole Czech Republic the number
of regular domestic flights between the cities does not exceed 12. The aircrafts used in the domestic air
service consume exclusively kerosene, and aviation gasoline is consumed only by small aircrafts
within sporting, recreational and agricultural activities. The consumption of both aviation gasoline and
kerosene is centrally monitored by the Czech Statistical Office. The aviation gasoline is consumed
almost exclusively in domestic transport and kerosene is used both in domestic and international
transport and also in the army. The total consumption of the army and the consumption of the
domestic transport (estimated on the basis of the number of flights, distances between destinations and
the specific consumption of fuels per the unit of distance in the LTO regime and the cruise itself) were
subtracted from the total kerosene consumption. The remaining kerosene consumption is related to the
international air transport.

Tab. 3.7 CO, emissions calculation from mobile sources in 1990 — 2006 /Gg CO,/

Aviation (without Road Railways Navigation Agriculture — Total
Bunkers) 1A3a Transportation 1A3c 1A3d Mobile 1A5b 1A3 + 1A5
1A3b
1990 149 5995 647 56 1601 8448
1991 136 5406 576 56 1 409 7582
1992 119 6228 489 54 1321 8211
1993 97 6329 411 54 1276 8167
1994 91 6 828 331 53 1285 8588
1995 80 8 661 330 55 1013 10 139
1996 72 9 683 326 45 1092 11218
1997 66 10 382 280 38 1140 11906
1998 10 10918 350 37 1258 12573
1999 10 11200 325 22 1237 12 794
2000 10 11415 323 16 1233 12997
2001 13 12 259 301 25 1211 13 809
2002 16 12 861 292 12 1144 14 325
2003 16 14 632 286 12 1065 16011
2004 16 15378 283 19 1112 16 808
2005 13 16 700 270 16 1097 18 096
2006 16 17 064 258 19 1053 18410

3.1.3.2.2 CH,emissions

For road transportation, the method of methane emission calculation corresponds to the Tier 2 level,
because different road vehicles produce different amounts of methane. It can be stated that methane
emissions from road transportation exhibit the same differences as total hydrocarbons. Mobile
emission sources were divided up into several categories according to the fuel used, the transport
mode and the emission limit that a particular vehicle must meet. This division is more detailed because
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there are larger differences in methane production by individual vehicles. These categories are
described in detail in Chapter 3.1.3.2 "Source category description”.

The total consumption of petrol, diesel fuel, LPG, CNG and biofuels has been determined from the
statistical surveys of the CSO. The next step consisted in separation of these fuel consumptions into
the vehicle categories described above, according to their transport outputs acquired in the last
National Traffic Census performed in the Czech Republic once every five years, last in 2005. The
emission factors were the IPCC default values and, from 2004, the country-specific values as CDV
became part of the emission inventory team.

The Czech Republic has been very successful in stabilizing and decreasing methane emissions derived
from transport-related greenhouse gas emissions. The annual trends in these emissions are constantly
decreasing and are very similar to other hydrocarbons emissions, which are limited in accordance with
UN ECE regulations. New vehicles must fulfill substantially higher EURO standards for hydrocarbons
than older vehicles (currently the EURO IV standard). The greatest problems are associated with the
slow renewal of the freight transport fleet. There has been almost no decrease in the number of older
trucks in this country and these older vehicles are frequently used in the construction and food
industries (Adamec et al, 2005a).

Methane emissions from mobile sources are now calculated using methane emission factors taken
from the internal database, containing both data from Czech emission measurements (mostly obtained
from the Motor Vehicle Research Institute - TUV UVMV) and internationally accepted values from
the IPCC methodology, European Environmental Agency - Emission Inventory Guidebook,
CORINAIR, etc. The resultant emission factors were calculated using the weighted averages of all
data classified according to transport vehicle categories. The following categories were included:
conventional petrol-fuelled passenger cars, petrol-fuelled passenger cars fulfilling EURO limits,
diesel-fuelled passenger cars, light-duty vehicles, heavy-duty vehicles, diesel locomotives, diesel-
fuelled watercraft, aircraft fuelled by aviation petrol and kerosene-fuelled aircraft (Adamec et al,
2005Db).

Emissions of CH, from mobile sources are given in Tab. 3.8.

Tab. 3.8 CH, emissions calculation from mobile sources in 1990 — 2006 [Mg CH,]

Aviation (without Road Transportation Railways Navigation Agriculture — Total

Bunkers) 1A3a 1A3b 1A3c 1A3d Mobile 1A5b 1A3 + 1A5
1990 15.08 1199.99 44.00 4.00 335.72 1 598.78
1991 13.74 1033.98 39.00 4.00 291.93 1 382.65
1992 11.95 1210.03 33.00 4.00 270.05 1529.04
1993 10.20 1270.05 28.00 4.00 262.01 1574.26
1994 8.84 1395.63 22.59 3.61 263.96 1 694.62
1995 6.69 1 560.34 22.53 3.73 211.06 1 804.34
1996 4.79 1589.94 22.22 3.10 212.78 1832.83
1997 3.56 1493.27 19.10 2.60 184.05 1702.59
1998 1.53 1334.24 23.84 2.53 145.42 1507.57
1999 1.79 1223.56 22.16 1.48 99.35 1348.33
2000 1.88 1153.48 20.47 0.98 85.59 1262.40
2001 2.51 121599 19.09 1.57 84.19 1323.35
2002 3.14 1261.64 18.50 0.79 81.06 1365.13
2003 3.14 1410.95 18.11 0.79 73.94 1 506.92
2004 3.14 1457.78 17.91 1.18 78.21 1558.21
2005 2.51 1535.06 17.12 0.98 77.63 1 633.30
2006 3.13 1 552.68 16.34 1.18 73.14 1 646.47
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3.1.3.2.3 N,O emissions

Road transport was identified as a key source of N,O emissions over the past 3 years, as the share of
vehicles with high N,O emissions has been increasing over this time. Consequently, N,O emissions
from mobile sources represent a somewhat more important contribution than CH,; emissions. In
calculation of N,O emissions from mobile sources, the most important source according to the IPCC
methodology seems to be passenger automobile transport, especially petrol-fuelled passenger cars with
catalyzers. The vehicle categories for the nitrous oxide calculation are the same as for methane (see
above).

Because of big differences between national N,O measurement results and values recommended in
IPCC methodology, the special verification including the statistical evaluation has been performed.
The resulted values of N,O emission factors from mobile sources are approaching to recommended
IPCC values. The emissions factors for N,O for vehicles with diesel motors and for vehicles with
gasoline motors without catalysts are not very high and were taken in the standard manner from the
methodical instructions (IPCC default values). The situation is more complex for vehicles with
gasoline motors equipped with three-way catalysts. The IPCC methodology (Revised 1996 IPCC
Guidelines, 1997) gives three pairs of emission factors for passenger cars with catalysts (for new and
deactivated catalysts). The value for a deactivated catalyst is approximately three times that for a new
catalyst. The pair of values recommended on the basis of Canadian research was selected because of
the lack of domestic data; in addition, American and French coefficients are presented in the
Reference Manual, Box 3 (Revised 1996 IPCC Guidelines, 1997). The arithmetic mean of the values
for new and older used catalysts was taken as the final emission factor for passenger cars with
catalysts.

The calculation was based on the consumption of petrol and diesel fuel by the main types of vehicles.
Here, the consumption of petrol must be divided into the part burned in vehicles equipped with three-
way catalysts and other vehicles. The calculation was based on an estimate following from the study
of the CDV prepared annually for ME, estimating the fraction of gasoline-propelled vehicles equipped
with three-way catalysts (Adamec et al, 2002). According this study, the fraction of petrol-propelled
vehicles equipped with three-way catalysts was recently equal 32 %. Similar to previous years, we
assume that newer vehicles emit larger amounts and again express this by a coefficient of 1.5. The
result of this calculation is that not quite 48 % of gasoline is combusted in vehicles with catalysts.

A partial increase in N,O emissions can be expected in this category in connection with the growing
fraction of vehicles equipped with three-way catalysts. This approach was recently revised and
modified by CDV, which is a member of the Czech national GHG inventory team from 2005. CDV
has been providing the transport data for the official Czech inventory since 2004. The CDV approach
is based on combination of measurements performed for some cars typically used in the Czech
Republic with widely used EFs values taken from literature (see Dufek, 2005).

The situation in relation to reporting N,O emissions is rather complicated, as some of the
measurements performed in the past in the Czech Republic were substantially different from the
internationally recognized emission factors. Consequently, control measurements were performed on
N,O emissions from the commonest cars in the Czech passenger vehicle fleet (Skoda Felicia, Fabia
and Octavia) during 2004 - 2006 years. These corrections brought the results closer to those obtained
using IPPC emission factors than the older data, leading to better harmonization of the results of the
nitrous oxide emission inventory per energy unit with those obtained in other countries. The locally
measured data for measurements of N,O emissions in exhaust gases were verified by assigning
weighting criteria for each measurement; the most important of these criteria were the number of
measurements, the analysis method, the type of vehicle and the fraction of these vehicles in the Czech
vehicle fleet. (Dufek, 2005 and Jedlicka et al, 2005)

Nitrous oxide emission factors were obtained using a similar method to that employed for methane, by
statistical evaluation of the weighted averages of the emission factors for each category of vehicle (see
Chapter 3.1.3), employing the interactive database. This database now encompasses the results of the

Czech measurements performed in 2004 and 2005 (Adamec et al, 2005b). Emissions of N,O are given
in Tab. 3.9.
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Tab. 3.9 N,O emissions calculation from mobile sources in 1990 — 2006 [Gg N,O]

Aviation (without | Road Transportation Railways Navigation Agriculture — Total
Bunkers) 1A3a 1A3b 1A3c¢ 1A3d Mobile 1A5b 1A3 + 1A5
1990 12.64 228.01 26.50 2.30 63.20 332.65
1991 11.56 269.12 23.50 2.30 55.03 361.51
1992 10.00 369.83 20.01 222 51.10 453.16
1993 8.49 487.01 16.80 2.20 50.01 564.50
1994 7.46 544.15 13.55 2.17 49.69 617.02
1995 5.94 807.46 13.52 2.24 39.71 868.86
1996 4.52 939.33 13.60 1.90 42.59 1001.93
1997 3.59 1 065.98 15.28 1.81 51.14 1137.81
1998 1.13 1395.93 19.55 2.05 76.03 1 494.69
1999 1.28 161595 18.70 1.25 81.27 1718.44
2000 1.33 1 638.09 18.72 0.90 82.92 1 741.96
2001 1.78 1713.53 17.46 1.44 81.52 1815.72
2002 2.22 1763.50 16.92 0.72 77.85 1861.21
2003 222 1 964.67 16.56 0.72 71.62 2 055.78
2004 222 2008.47 16.38 1.08 75.35 2103.50
2005 1.78 2074.32 15.66 0.90 74.59 2167.24
2006 2.22 2075.87 14.94 1.08 70.82 2164.93

3.1.3.3 Uncertainties and time series consistency

In spite of the fact that verification has been performed, the N,O emission factors remain the greatest
source of uncertainty for this pollutant, because the emission factors from various data sources differ.
In checking the consistency of data series, attention was focused in 2006 primarily on emissions from
internal air transport; particularly older data on internal flights is very difficult to obtain.

3.1.3.4 Source-specific QA/QC and verification

Consumption of all automotive fuels in the time series was determined in cooperation with CSO. The
actual calculations of greenhouse gas emissions were performed by two independent institutions: The
CDV and KONEKO, with regular mutual control of the results. Inaccuracies were gradually
eliminated.

3.1.3.5 Source-specific recalculations

On the basis of refinement of data on fuel consumption in internal air transport, complete recalculation
was performed for emissions of carbon dioxide, methane and nitrogen monoxide in this category. In
previous years, fuel consumption in internal air transport was substantially over-estimated and
consequently it was necessary to perform the relevant corrections, on the basis of newly determined
data on internal flights.

3.1.3.6 Source-specific planned improvement

Control and refinement of the results will continue. In particular, studies will continue to be performed
on the potential for refinement of the calculation of N,O emissions on the basis of emission
measurement results. More detailed monitoring of the statistics of air transport from the standpoint of
internal flights is also expected.
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3.2 Fugitive Emissions from Fuels (1B)

3.2.1 Overview
Mining, treatment and all handling of fossil fuels are sources of fugitive emissions. They consist
mainly of emissions of methane and volatile organic compounds NMVOCs (petroleum extraction and
processing). In the Czech Republic, CH, emissions from deep mining of hard coal are significant,
while emissions from surface mining of brown coal, oil and gas production, distribution, storage and
distribution are less important.
The current inventory includes CH4 emissions for the following categories:

= [Bla. Coal Mining and Handling (i. Underground Mines and ii. Surface Mines),

= [B2a Oil and 1B2b Natural Gas.
In 1B Fugitive Emissions from Fuels category, especially I1Bla Coal Mining and Handling was
evaluated as a key category (Tab. 3.10). Category 1B2 also was identified as a key category by the
latest assessment, but only in one from the four tests (LA). Moreover, identifiers placed this category
just over the borderline between key and non-key categories.
Fig. 3.8 depicts methane emissions trends from selected categories from the sector /B Fugitive
Emissions from Fuels.

Tab. 3.10 Overview of significant categories of sources in this sector (2006)

Category Character of category Gas | % of'total GHG*
1B1a Fugitive Emissions from Coal Mining and Handling KC (LA, TA, LA*, TA*) | CH, 33
1B2 Fugitive Emissions from Oil & Gas operations KC (LA) CH, 0.5
* assessed without considering LULUCF (without * means considering LULUCF)
KC: key category, LA: identified by level assessment, TA: identified by trend assessment
Fig. 3.8 Methane emissions trends from the sector Fugitive Emissions from Fuels [Gg
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3.2.2 Solid Fuels (1B1)

The main process that emits more than 80 % of methane emissions from the /BI Solid Fuels category
is deep mining of hard coal in the Ostrava-Karvina area. A lesser source consists in brown coal mining
by surface methods and post-mining treatment of hard and brown coal.

3.2.2.1 Source category description

Coal mining (in particular hard coal mining) is accompanied by an occurrence of methane. Methane,
as a product of the coal-formation process is physically bonded to the coal mass or is present as the
free gas in pores and cracks in the coal and in the surrounding rocks. In deep hard coal mining, CHj, is
released from the coal mass and from the surrounding rocks into the mine air and must be removed to
the surface to prevent formation of dangerous concentrations in the mine.

3.2.2.2 Methodological aspects

For Solid Fuels, the calculation uses national emission factors and activity data on the extraction of
coal, which are available in yearbooks (Mining Yearbook, 1994 - 2006, Statistical Yearbook, 2006)
and, since 1998, in the periodical publication Energy Management in the Czech Republic in Numbers
(Energy Economy, 2001 - 2006). National emission factors (Takla and Novacek, 1997) were used in
calculating methane emissions in deep hard coal mining (Ostrava-Karvina coal-mining area); emission
factors according to the IPCC methodology (Revised 1996 IPCC Guidelines, 1997) were used for the
emission factors for emissions from the surface mining of brown coal and post-extraction treatment.

The mine ventilation must be calculated according to the amounts of gas released. At the end of
1950’s mine gas removal systems were introduced in opening new mines and levels in the Ostrava-
Karvina coal-mining area, which permitted separate exhaustion of partial methane released in the
mining activity in the mixture containing the mine air. The total amount of methane emitted can be
balanced quite accurately from the methane concentrations in the mine air and their total annual
volume. The ratio between mining and the volume of methane emissions is given in Tab. 3.11, see
(Takla and Novacek, 1997).

Tab. 3.11 Coal mining and CH, emissions in the Ostrava - Karvina coal-mining area

Coal mining CH, emissions Emission factors
[mil. 1/ year] [mil. m* / year] [Gg /year] [m’ /1] [kg /1]
1960 20.90 348.9 250.3 16.7 12.0
1970 23.80 589.5 422.9 24.7 17.7
1975 24.11 523.8 375.8 21.7 15.6
1980 24.69 505.3 362.5 20.5 14.7
1985 22.95 479.9 3443 20.9 15.0
1990 20.06 381.1 273.4 19.0 13.6
1995 15.60 270.7 194.2 17.4 12.4
1996 15.10 276.0 198.0 18.3 13.1
Total 167.31 33753 24213 20.2 14.5
1990 till 1996 50.76 927.8 665.6 18.3 13.1

During surface mining, escaping methane is not related to specific flow of air and thus it is far more
difficult to monitor the amount of methane escaping into the air. Consequently, default IPCC emission
factors are employed to calculate methane emissions from surface mining and from post-mining
treatment (Revised 1996 IPCC Guidelines, 1997). Tab. 3.12 illustrates the calculation of fugitive
emissions of methane from coal mining activities.
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Tab. 3.12 Calculation of CH,4 emissions from coal mining in 2006

A B C D E

Ammount of Emission Methane Conversion Methane

Coal Produced Factor Emissions Factors Emissions

[mil. T] [m? CH, /4] | [mil. m’] | [Gg CH/10°m?] | [Gg CHYJ

C=A*B E=C*D

Mining (I - III) OKR* (Tier 3) 14.292 18.3 261 0.67 175.2
Post-Mining (Tier 1) OKR* 14.292 2.45 35 0.67 23.4
Mining (Tier 1) 44.849 1.15 52 0.67 34.6
Post-Mining (Tier 1) 44.849 0.1 4 0.67 3.0
Total 236.2

* Ostrava-Karvind coal-mining area

3.2.2.3 Uncertainty and time consistency
The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year 1990 to 2006.

The uncertainty estimates have not yet been reported. Their full implementation is ongoing and is
planned for inclusion in the coming years.

3.2.2.4 QA/QC and verification

For the purposes of internal quality control, the calculations were based on basic requirements that are
defined as follows:

= routine control of consistency to ensure data integrity and their correctness and completeness;
= identification and correction of errors and omissions;
=  documentation and archiving of all material used for the inventory preparation and QC
activities.
Control of quality of the processed by national expert team is carried out both on the basis of the
emission factors and activity data used. The consistency of activity data is controlled on the basis of
the following sources:

= fuel extraction: Czech Mining Authority, Employers Federation of the Mining and Petroleum
Industry, Miners' Association:
=  extraction of domestic petroleum: Employers Federation of the Mining and Petroleum
Industry, Miners' Association, Moravian Petroleum Mines;
= production and consumption of natural gas: Annual Report of Distribution Companies of the
Gas Industry, Transgas Balance.
These sources have been also used in other parts of GHG emission inventory, e.g. in Combustion
Processes, resulting in cross-control within the working team. The emissions calculated from the
emission factors are then compared with previous years and a check is made to ensure that no sudden
changes have occurred. All data (source and calculated) are stored by the national expert team.
Data are stored in files containing calculation for each year separately so that the calculation can be
repeated. The files contain the activity data and the emission factors employed. The results of emission
calculations are then transferred to trend tables and graphic outputs are created from them, permitting
rapid control of important inter-annual deviations. In case of occurrence of important deviations, the
calculation is controlled again and, if no error is found, the deviation is considered to correspond to
fact. This procedure permits control of the individual activity data, from which the overall activity data
used in the CRF Reporter for the individual subcategories is then composed.

The use of the new CRF Reporter then permits rapid control of the overall activity data and emission
data and facilitates discovery of any errors. This method was fully utilized in the preparation of the
latest emission inventory.
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3.2.2.5 Recalculations

No recalculations are applicable for this sector. Recalculation was performed in 1998 and was reported
in CRF and described in NIR 1998 - 2006.

3.2.2.6 Source-specific planned improvements

It would be useful to carry out a study that would determine the ratio between methane produced and
brown coal obtained by surface mining, in order to choose an emission factor that would correspond to
the national specific characteristics.

Specific attention will be paid to uncertainty establishment and assessment.

3.2.3 Oil and Natural Gas (1B2)

Approximately 10 % of emissions are formed in the Czech Republic from gas industry in extraction,
storage, transport and distribution of natural gas and in its final use. Petroleum extraction and refining
processes are less important. NMVOC emissions are formed primarily from petroleum refining and in
storage and handling of petroleum products.

Methane emissions from the gas industry were determined using national emission factors based on
the specific emission factors for the individual parts of the gas industry system (Gas and Environment,
1997, Alfeld, 1998). Determination of methane emissions from the processes of refining of petroleum
is based on the recommended (default) emission factors according to the IPCC methodology.

3.2.3.1 Source category description
Methane emissions in this category are basically formed in several ways:

= through poor seals in the flanges and joints, fittings, probes in mining and storage fields and
other parts of the pipeline system,

= through pipeline perforation,

= through technical discharge of gas into the air,

= through accidents.

In the 1990's, the gas industry was one of the most dynamically evolving (consumption increase)
industrial categories in the Czech Republic. Natural gas is an important trade commodity and
consequently its consumption, transport, distribution, storage and supplementary extraction in the
territory of the Czech Republic is monitored carefully. As a result, activity data for the methane
emission balance are available with high precision in this category.

3.2.3.2 Methodological aspects

Gas Extraction, Storage, Transit, Transport and Distribution

Leakages in the distribution network and household distribution pipes can be considered to constitute
the most serious source of emissions. In the 1990's, the distribution network was newly constructed
almost entirely from welded plastics and the old pipeline was reconstructed to a major degree in the
same manner. Household distribution pipes are subject to strict standards and any poor seals can be
identified by the characteristic smell. In addition to safety aspects, all leakages also have an economic
impact both for the distribution company and for the end user, so this aspect is carefully monitored
and, as soon as possible, immediately remedied. As a whole, the gas distribution in the CR is at a high
technical level and it can be stated that all leakages are carefully sought out and eliminated.

As a method was developed in the last few years for determining methane emissions in the gas
industry using specific emission factors, this sophisticated method of calculation continues to be used,
although, from the standpoint of ref. (Good Practice Guidance, 2000), calculation using default values
would probably suffice. Qualified estimation of methane emissions is thus carried out using specific
emission factors for the individual parts of the gas industry system (Alfeld, 1998, Gas and
Environment, 2000). The total emission value given corresponds to about 0.3 % of the total
consumption of natural gas in the Czech Republic. The detailed calculation given corresponds to
Tier 2.
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Relatively low value of the implied emission factor for Transmission/Processing is caused by the fact
that an international transit of natural gas represents a considerable part of the activity value.

Activity data on the gas distribution system are monitored and collected by RWE TRANSGAS a.s.
and other distributing companies and by the Czech Gas Association. Detailed data are published in
annual reports. All the activity data employed can be considered to have a relatively high level of
precision (+ 5 %).

Petroleum Extraction, Refining and Storage

Calculation of methane emissions in domestic petroleum production was carried out using the
emission factor based on data from ref. (UNIPETROL and Environment, 1999), and currently has a
value of 5.287 kg CH, / PJ of extracted petroleum. This emission factor is somewhat higher than the
maximum value recommended by IPCC: 4.670 kg CH4/ PJ (Revised 1996 IPCC Guidelines, 1997);
however, it is the same order of magnitude. The calculation corresponds to Tier 2.

In the recent past, Czech refineries have undergone a quite extensive process of innovation and
reconstruction, to decrease technical losses of raw materials and final products. Comprehensive
verification has been carried out of the seals of the individual fittings, pumps and all the technical
equipment. This entire process, which was carried out mainly for economic reasons, also led to a
decrease in overall emissions, especially of NMVOCs. Consequently, the emission factors taken from
(Revised 1996 IPCC Guidelines, 1997) can be considered to correspond to the current technical
condition of refineries in this country. In this connection, it should be pointed out that fugitive
emissions from refinery technology couldn’t be determined by direct measurements, as they are not
connected with specific air outlets or chimneys. Thus, they can be determined only on the basis of
professional estimates from balance losses or using emission factors. The resultant emissions of the
individual substances were compared with the data in the national emission database and are of the
same order of magnitude.

As, according to the literature, methane constitutes about 10 % of total VOC emissions, it can be
stated that the emission factor for methane would correspond to a level of about 0.07 kg/t of
processed petroleum, which is the upper limit given in (Revised 1996 IPCC Guidelines, 1997).
Technical progress in the past has permitted reduction of emissions by about 30 %. Consequently, an
emission factor value of 1.150 kg/PJ is used to calculate methane emissions from petroleum
refining/storage.

Tab. 3.13 lists CH, emissions reported summarily for refining and storage according with the CRF
Reporter program, where CH,4 emissions are reported jointly in category 1B2a4 — Refining / Storage.
No CH, emissions are formed in the distribution of liquid fuels (category /B2a5 — Distribution of Oil
Products). The data for 1994 to 2006 were treated in this manner. Total emissions in the individual
years did not change.

Because of the uncertainty, it is necessary to evaluate methane emissions in this subcategory at the
level of Tier 1. However, the uncertainty entailed cannot significantly affect the overall balance.
Activity data on the extraction of the individual energy carriers (petroleum, gas) and on batches of
petroleum in the petrochemical industry are available in yearbooks (Mining Yearbook, 1994 - 2006,
Statisical Yearbook, 2007) and, since 1998, in the periodical publication Energy Economy in the
Czech Republic in Numbers (Energy Economy, 2001 - 2006).

Data in Tab. 3.13 illustrate the calculation of fugitive emissions of from oil and natural gas and
Tab. 3.14 summarizes the emissions factors used for the Gas Industry.

3.2.3.3 Uncertainty and time consistency

The inventory methods used in this inventory were consistently employed across the whole reporting
period from the base year 1990 to 2006.

The total uncertainty estimates have not yet been reported because of lack of data. Activity data
uncertainties are quoted in the Methodological aspect chapter. Their full implementation is ongoing
and is planned for inclusion in the coming years.
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3.2.3.4 QA/QC and verification

The some procedures as mentioned in Chapter 1.1.2.4 QA/QC and verification are used.

3.2.3.5 Recalculations

No recalculations are applicable for this sector. Recalculation was performed in 2005 and was reported

in CRF and described in NIR 2006.

3.2.3.6 Source-specific planned improvements
Specific attention will be paid to uncertainty establishment and assessment.

Tab. 3.13 Calculation of CH,4 emissions from oil and natural gas in 2006

A B C D
Tier Activity Emission Factors CH, Emissions | Emissions CH,
Category
(kg CHy) (Gg CH,)
C=(AxB) D = (C/10°)
Production - OIL PJ oil produced kg CH/PJ
(domestic production) 3 11,13 5287 58 850 0,059
Refining PJ oil refined kg CH,/PJ
1-2 3304 1150 379916 0,380
CH, from OIL 0,439
Production - GAS PJ gas produced kg CH,/PJ
(domestic production NG) 3 7,57 39365 298 016 0,298
Transmission and Distribution PJ gas transported kg CH/PJ
(transit transport and high pressure 2 1361,6 9011 12 269 000 12,27
pipeline)
Distribution PJ gas distributed kg CH/PJ
(low pressure pipeline) 138,9 129 316 17 965 139 17,97
Other Leakage PJ gas stored kg CH,/PJ
(underground storage) 3 130,88 14 762 1932113 1,93
CH, from GAS 32,46
Tab. 3.14 Emission factors for the Gas subcategory
CREF category Description Emission factors Units
low medium high
1B2b2 production 0.05 0.2 0.7 | % of production
1B2b3 pipelines 200 2 000 20 000 | m*km p.a.
compressor stations 6 000 20 000 100 000 | m*’MW p.a.
1B2b5.1 underground storage 0.05 0.1 0.7 | % of annual turnover
regulation stations and
measurement 1 000 5000 50 000 | m¥/station p.a.
1B2bd distribution pipelines 100 1 000 10000 | m*km p.a.
consumption 2 5 20 | m*/comsumption site p.a.
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4 Industrial Processes (CRF Sector 2)

In principle, this category includes mainly emissions from actual processes and not from fuel
combustion used to supply energy for carrying out these processes. For example, in the production of
cement, consideration is given only to emissions derived from the thermal decomposition of mineral
raw materials (specifically CO, emissions from the decomposition of limestone) and not from fuel
used to heat the rotary kiln (considered in category 1A2). However, the situation in iron and steel
production is more complicated. Evaluation of the CO, emissions is based on consumption of
metallurgical coke in blast furnaces, where coke is used dominantly as a reducing agent (iron is
reduced from iron ores), even though the resulting blast furnace gas is also used for energy production,
mainly in metallurgical plants. It should also be borne in mind that emissions occurring during
petroleum refining belong in categories 1A1b or 1B2 (fugitive emissions).

Direct greenhouse gases in this sector consist mainly of CO, emissions in the production of iron and
steel and mineral products (cement, lime, glass and ceramic production, limestone and dolomite use).
Iron and steel and cement production can be considered to be key categories (KC) according to IPCC
good practice (Good Practice Guidance, 2000, Good Practice Guidance for LULUCF, 2003). The
production of nitric acid, which leads to emissions of N,O, and the use of F-gases can be considered to
be categories just over the borderline between key and non-key categories. Tab. 4.1 gives a summary
of the main sources of direct greenhouse gases in this sector (not only KC).

Tab. 4.1 Overview of significant sources in this sector (2006)

Category Character of category Gas % of total GHG*
2C1 Iron and steel KC (LA, TA, LA*, TA¥) CO, 5.7
2A1 Cement production KC (LA, TA, LA*, TA¥) CO, 1.2
2A3 Limestone and Dolomite Use KC (LA, TA, LA*, TA¥) CO, 0.7
2B2 Nitric acid production KC (LA, LA%*) N,O 0.6
2F1-6 F-gases Use - ODS substitutes KC (LA, TA, LA*, TA¥) HFCs, PFCs 0.6
2B1 NH; production non-KC CO, 0.4
2A2 Lime production non-KC CO, 0.3

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and without considering LULUCF, respectively
TA, TA*: identified by trend assessment with and without considering LULUCEF, respectively

4.1 Mineral Products (2A)

This category include CO, emissions from Cement and Lime production, Limestone and Dolomite
Use, Glass and Ceramics production.

4.1.1 Source category description

Cement Production (241) is one of the traditional anthropogenic sources of carbon dioxide included in
inventories; however, its importance is incomparably smaller than the total combustion of fossil fuels.
Process-related CO, is emitted during the production of clinker (calcination process) when calcium
carbonate (CaCOs) is heated in a cement kiln up to temperatures of about 1300 °C. During this
process, calcium carbonate is converted into lime (CaO - calcium oxide) and CO,. CO, emissions from
combustion processes taking place in the cement industry (especially heating of rotary kilns) have
been reported in [PCC Category 1A2.

CO, is emitted from Lime Production (242) during the calcination step. Calcium carbonate (CaCOs;) in
limestone and calcium / magnesium carbonates in dolomite rock (CaCOs;*MgCQ;3) are decomposed to
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form CO, and quicklime (CaO) or dolomite quicklime (CaO*MgO), respectively. On the other hand,
the use of hydrated lime (e.g. building industry - hardening of mortar, water softening, sugar
production) mostly results in the reaction of CO, with lime to form calcium carbonate.

The category 243 Limestone and Dolomite Use includes emissions from sulphur removal with
limestone and emissions from limestone and dolomite use in sintering plants. From the chemical
standpoint, sulphur removal from combustion products in coal combustion, using limestone, is a
related source of CO, emissions, although it is not of great importance. Here, it holds that one mole of
SO, removed releases one mole of CO, without regard to the sulphur-removal technology employed
and the stoichiometric excess. These amounts have increased since 1996, when the first sulphur-
removal unit came into operation.

The 247 Other category summarizes emissions from Glass Production (2A7.1) and from Brick and
Ceramics Production (247.2). In the first case emissions are derived particularly from the
decomposition of alkaline carbonates added to glass-making sand, in the second one, Brick and
Ceramics Production, are derived particularly from the decomposition of alkaline carbonates and fossil
organic compounds included in the raw materials.

4.1.2 Methodological Issues

CO, emissions from 241 Cement production can be calculated according to the IPCC methodology
from the production of cement (Tier 1) or clinker (Tier 2). Since 2006 submission Tier 2 has been
employed Data on cement clinker production is available in the Czech Republic from two independent
sources, the CSO and the Czech Cement Association (CCA), which associates all Czech cement
producers. Data from CSO differ from those provided by CCA, mainly due to inclusion of clinker
imports and exports. The CCA data was considered to be more accurate.

The emission factor was derived from the parameters for limestone and dolomite used in 1990, 1996,
1998 - 2002 and 2005 - 2006 (the EF value was extrapolated for the other years). These data were
collected for preparation, implementation and fulfilling reporting obligations of the EU Emission
Trading Scheme. IEF varies from 0.5267 to 0.5534 t CO,/t clinker and includes emissions from
calcinations.

In 2006, CO, emissions decreased by 30 % compared to 1990 and were equal to 1 748 Gg CO,. CO,
emissions from this sector decreased consistently between 1990 and 2002 and then increased slightly.
Process-related emissions from cement production for the whole 1990 - 2006 period are presented in
Tab. 4.2.

Emissions from 242 Lime production were calculated as the sum of CO, emissions from lime
production and CO, removals from the atmosphere during lime use. In 2004, a study (Vacha, 2004)
was performed and proposed a new relationship between emissions and removals. The previous
assumption that emissions and removals are identical was out-of-date and unjustified and was also
criticized by review teams. Close cooperation with the Czech Lime Association yielded data on lime
production from limestone and dolomite and competent emissions and also data about lime
distribution and use. Eight categories of lime use were defined in the study (iron and steel production,
chemical industry, another industry, production of construction material, construction industry,
environmental protection, agriculture and export). It can be assumed that the CO, emissions from lime
production in the sectors denoted in bold are partly or fully removed. Based on this information, it is
assumed that 35 % of emissions are removed. County-specific EFs are based on the lime composition
and production in the individual lime production installations.

Activity data are based on statistics from the Czech Lime Association, which publishes data on pure
lime production, so that these data were considered to be more accurate in comparison with data from
the Czech Statistical Office, which do not differentiate between lime and hydrated lime.

Only CO, emissions generated in the process of the calcination step of lime treatment are considered
under category 2A2 CO, emissions from combustion processes (heating of kilns and furnaces) are
reported under category 142 Manufacturing Industries and Construction. Tab. 4.2 lists data for pure
lime production (taken from the Czech Lime Association).

As can be seen in Tab. 4.2 the overall trend for lime production decreased slightly in the 1990 - 2006
period; in 2006 lime production was 43 % lower than in 1990.
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Tab. 4.2 Activity data and CO, emissions from cement and lime production in 1990 - 2006

Cement clinker produced Process-specific CO, Lime produced Process-specific CO,
[t/ year] emissions [t/ year] emissions

[Gg] [Gg]
1990 4726 2489 1823 869
1991 4368 2309 1152 549
1992 4653 2 468 1134 540
1993 4122 2195 1062 506
1994 4134 2208 1100 524
1995 3740 2 005 1115 531
1996 3934 2116 1133 540
1997 3829 2 083 1163 554
1998 3758 2 068 1087 518
1999 3 547 1963 1074 512
2000 3537 1937 1130 539
2001 2954 1629 1128 538
2002 2 549 1403 1112 530
2003 2725 1485 1102 525
2004 3017 1627 1103 526
2005 3045 1625 1040 496
2006 3288 1748 1034 493

Category 243 Limestone and Dolomite Use include emissions from sulphur removal with limestone
and emissions from limestone and dolomite use in sintering plants. Emission from sulphur removal
have varied, in recent years, from 0.4 to 0.6 Mt CO, according to electricity production from thermal
(brown coal) power plant. However, this figure is expected slightly increase further. Emissions from
limestone and dolomite use in sintering plants were new source, in 2006 submission, which was
identified in the process of preparation of the EU Emission Trading Scheme. Only 2 sintering plants
have existed in the CR in recent times. CO, emissions from this category are calculated on the basis of
data from statistics (production of agglomerate / sinter) and the EF value, which was derived from EU
ETS CO, emission data based on the limestone and dolomite compositions and consumptions
(t CO, / t sinter). Tab. 4.3 lists data for this category.

CO, emissions from 247.1 Glass production equaled 245 Gg in 2006. The emission factor value of
0.14tCO,/t glass was taken from the new version of the guidebook (EMEP/CORINAIR
Atmospheric Emission Inventory Guidebook, 1999). Tab. 4.3 lists data for Glass Production and from
Brick and Ceramics Production.

Emissions from 247.2 Brick and Ceramics Production are derived particularly from the
decomposition of alkaline carbonates and fossil organic compounds included in the raw materials. The
EF value was derived from individual installation data collected for EU ETS (emissions) and from
CSO (production). The calculation is based on the total production of ceramic products and the EF
value.

67



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THE CZECH REPUBLIC 2006

Tab. 4.3 CO, emissions from Limestone and Dolomite Use in desulphurization unit, sinter plant, Glass
Production and Brick and Ceramics Production in 1990 — 2006 [Gg]

CO, emissions from CO, emissions from CO, emissions from CO, emissions from Brick

desulfurization sinter plant Glass Production and Ceramics Production
1990 NO 678 173 153
1991 NO 605 148 128
1992 NO 283 146 123
1993 NO 251 142 147
1994 NO 291 154 151
1995 NO 519 116 144
1996 76 587 123 176
1997 241 510 136 213
1998 417 492 142 271
1999 537 438 146 211
2000 540 468 168 226
2001 551 482 168 202
2002 551 492 189 152
2003 560 473 198 162
2004 551 494 233 161
2005 589 467 232 181
2006 587 483 245 155

4.1.3 Uncertainty and time consistency
The uncertainty estimates have not been reported yet. Their calculation is ongoing and inclusion is
planned for the next NIR.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2006.

4.1.4 QA/QC and verification

Activity data for cement and lime production are compared with CSO data. Emissions from limestone
use for sulfur removal were validated with data from the EU Emission Trading Scheme, which
includes all installations with sulphur-removal units in the Czech Republic. The differences between
these two data sources and methodologies were relatively very small.

In the year 2007, for the methodology used in this sector, 24 Mineral Products, were presented and
discussed on the Second Workshop on Data Consistency between National GHG inventories and
reporting under EU ETS, which was organized by the EEA in Copenhagen on 12-15 Sept., 2007.
During the workshop, detailed methods of data processing and compilation and the emission factors
used, including their values and origin, were presented. Participants of this workshop did not find any
problematic areas.

4.1.5 Recalculations

No recalculations are applicable for this year. Recalculations were performed in submission 2006,
information is provided in (NIR, CHMI 2006).

4.1.6 Source-specific planned improvements
It is planed to implement uncertainty assessment for all sub/sectors.
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4.2 Chemical Industry (2B)

4.2.1 Source category description

This category include mainly CO, emissions from 2B/ Ammonia Production and N,O emissions from
2B2 Nitric Acid Production. Besides, limited N,O is also emitted from caprolactam production and a
small amount of CH, is emitted from 2B5 (other). Only N,O emissions are identified in this category
as a key source (level assessment).

4.2.2 Methodological Issues

CO, emissions from 2B1 Ammonia Production (including hydrogen production by steam gasification
followed by the shift reaction) should be reported in the Industrial processes category. These
emissions were originally reported under 142 Manufacturing Industries and Construction, as formerly
there were two reasons for inclusion of these emissions under Energy (1A2) - to respect previous
continuity and due to difficulties associated with identification of the amount of gasified fuel (residual
oil).

Emissions of CO, corresponding to the production of ammonia have been determined since 2003 by
first determining the emissions corresponding to the overall consumption of residual fuel oil. Then the
emissions derived from the corresponding amount of ammonia produced are determined using the
technologically specific emission factor 2.41 Gg CO, / Gg NH; (Markvart and Bernauer, 2005). This
emission factor was taken from the relevant technical literature (Ullman’s Encyclopedia, 2005). A
potential uncertainty in the emission factor for ammonia would not influence the total sum of CO,
emissions because a corresponding amount of residual oil (masout) is not considered in energy sector.
In this submission, the entire time series od CO2 from ammonia production from 1990 will be
rearranged in this way to ensure time consistency. The relevant activity data and corresponding
emissions are given in Tab. 4.4

Tab. 4.4 Activity data and CO, emissions from ammonia production in 1990 — 2006

Year 1990 1991 1992 1993 1994 1995 1996 1997
Residual fuel oil used for 11113 10770| 11104| 10383 | 11593| 10235| 11015| 10095
NH; product., [TJ]
Ammonia produced, /kt] 335.9 325.5 335.6 313.8 350.4 309.3 332.9 305.1
CO, from 2B1, [Gg] 806.8 781.9 806.1 753.8 841.6 743.0 799.7 732.9
Year 1998 1999 2000 2001 2002 2003 2004 2005
Residual fuel oil used for 10 407 8864 | 10144 8 538 7 449 9 696 9721 8478
NH; product., /TJ]
Ammonia produced, /kt] 314.5 267.9 306.6 258.0 225.1 293.0 290.8 253.6
CO, from 2B1, [Gg] 755.5 643.6 736.5 619.9 540.8 703.9 698.7 609.3
Year 2006
Residual fuel oil used for 3086
NH; product., [T]]
Ammonia produced, [kt] 241.9
CO, from 2B1, [Gg] 581.1

Over the past few years, emissions derived from the corresponding amount of ammonia produced have
been determined using the technologically-specific emission factor 2.40 Gg CO, / Gg NH; (Markvart
and Bernauer, 2005, 2006). This emission factor was derived from the relevant technical literature
(Ullman’s Encyclopedia, 2005). A potential uncertainty in the emission factor for ammonia would not
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influence the total sum of CO, emissions because a corresponding amount of residual oil (masout) is
not considered in the energy sector. To ensure time consistency, the entire time series of CO, from
ammonia production from 1990 is rearranged in this way. The relevant activity data and corresponding
emissions are given in Tab. 4.4.

Nitrous oxide emissions from 2B2 Nitric Acid Production are generated as a by-product in the
catalytic process of oxidation of ammonia. It follows from domestic studies (Markvart and Bernauer,
1999, 2000, 2003), describing conditions prior to 2004, that the resulting emission factor depends on
the technology employed: higher emission factor values are usually given for processes carried out at
normal pressure, while lower values are usually given for medium-pressure processes. Two types of
processes were carried out in this country before 2004, at pressures of 0.1 MPa and 0.4 MPa.. The
amount of nitrous oxide in the exit gases is also affected by the type of process employed to remove
nitrogen oxides, NOx (i.e. NO and NQO,). In this country, the process of Selective Catalytic Reduction
(SCR) is mostly used, which slightly increases the amount of N,O, and also to a certain degree Non-
Selective Catalytic Reduction (NSCR), which also removes N,O to a considerable degree.

Studies (Markvart and Bernauer, 2000, 2003) recommend the following emission factors for various
types of production technology and removal processes that are given in Tab. 4.5. The emission factors
for the basic process (without DENOX technology) are in accord with the principles given in the
above-cited IPCC methodology. The effect of the NOx removal technology on the emission factor for
N,O was evaluated on the basis of the balance calculations presented in studies (Markvart and
Bernauer, 1999, 2000, 2003).

Tab. 4.5 Emission factors for N,O recommended by (Markvart and Bernauer, 2000) for 1990 - 2003

Pressure in HNO; production 0,1 MPa 0,4 MPa
Technology DENOX -- SCR NSCR -- SCR NSCR
Emission factors N,O [kg N,O /t HNO;] 9.05 9.20 1.80 5.43 5.58 1.09

Collection of activity data for HNO; production is more difficult than for cement production because
of the present legislation, which complicates the releasing of statistical data on manufactured products
where the number of producers is smaller than (or equal to) three. Therefore, it was necessary to
obtain them by questioning all three producers in the Czech Republic, see (Markvart and Bernauer,
1999, 2000, 2003, 2004)

Studies (Markvart and Bernauer, 1999, 2000, 2003, 2004) also give the value of N,O emissions from
the production of caprolactam: 0.27 Gg N,O per annum. However, this amount is small compared with
other sources. A recent study (Markvart and Bernauer, 2007) reports a small increase in this value to
3.1 Gg N,O per annum since 2006. Adipic acid, which is considered to be a significant source of N,O
on a global scale, has not been manufactured in the Czech Republic for some time. Further potential
sources of N,O from other nitration processes in chemical technology should be negligible.

During 2003, conditions changed substantially as a result of the installation of new technologies
operating under a pressure of 0.7 MPa. At the same time, some older units operating under
atmospheric pressure of 0.1 MPa were phased out. These changes in technology were monitored in the
recent study of Markvart and Bernauer (Markvart and Bernauer, 2005). This study presents a slightly
modified table of N,O emission factors, while those for new technologies were obtained from a set of
continuous emission measurements lasting several months. Other values are based on several discrete
measurements. A table of these technology-specific emissions factors is given below.

In the last quarter of 2005, a new N,O mitigation unit based on catalytic decomposition of N,O was
experimentally installed for 0.7 MPa technology. As a consequence of this technology, the relevant EF
decreased from 7.8 to 4.68 kg N,O/t HNO; (100 %). Therefore, the mean value in 2005 for the 0.7
MPa technology was equal to 7.02 kg N,O/t HNO; (100 %), (Markvart and Bernauer, 2006)
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Tab. 4.6 Emission factors for N,O recommended by Markvart and Bernauer, 2005 for 2004 and thereafter

Pressure 0.1 MPa 0.4 MPa 0.4 MPa 0.7 MPa
DENOX process SCR SCR NSCR SCR
EF, kg N,O /t HNO; (100 %) 9.05 4.9 2.72 78%

¥ EF without mitigation. Cases of mitigation in 2005 and 2006 are described in the text

The N,O mitigation unit mentioned above also was occasionally tested in 2006, decreasing the main
EF for 0.7 MPa technology from 7.8 to 5.94. Thus, the implied emission factor reached its lowest
value of 5.43 kg N,O/t HNO; (100 %) in 2006 (Markvart and Bernauer, 2007).

Last quarter of 2005 new N,O mitigation unit based on catalytic decomposition of N,O was
experimentally installed in case of 0.7 MPa technology. As a consequence of this action relevant EF
decreased from 7.8 to 4.68 kg N,O/t HNOj; (100 %). Therefore the mean value in 2005 for the 0.7
MPa technology was equaled to 7.02 kg N,O/t HNO; (100 %). See the study (Markvart and Bernauer,
2006)

Tab. 4.7 gives the emissions of N,O from production of nitric acid including production values.
Calculations of N,O emissions from nitric acid based on study (Markvart and Bernauer, 1999) were
firstly used to obtain emission estimates in 1998. This approach, resulting in emission factor values
lying in the range 6.3 - 6.9 kg/t (weighed average), was also employed for revised data for 1990-1995.

Tab. 4.7 Emission trends for HNO; production and N,O emissions

Production of HNOs;, Emissions of N,O /Gg N,0]

[Gg HNO; (100 %)] from HNO; production
1990 530.0 3.63
1991 349.6 2.37
1992 439.4 2.98
1993 335.9 2.27
1994 439.8 2.94
1995 498.3 3.37
1996 484.8 3.06
1997 483.1 3.33
1998 532.5 3.59
1999 455.0 2.95
2000 505.0 3.36
2001 505.1 3.32
2002 437.1 2.87
2003 500.6 2.86
2004 533.7 3.46
2005 5322 3.26
2006 543.1 2.95

Estimation of CH4 from the chemical industry (category 2B5) is based on the CORINAIR
methodology. The 2B Chemical Industry emits only 0.3 — 0.6 Gg of methane. This contribution (0.5
Gg in 2006) is not very important; however, during rigorous application of the QA/QC procedures,
small gaps have recently been identified in the inventory and thus the entire CH, series from Industry
was completely revised and was presented for the first time in the 2006 submission. Emission
estimates of precursors for the relevant subcategories (starting with the 2001 inventory) have been
transferred from NFR to CRF, as described in the previous chapters.
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4.2.3 Uncertainty and time consistency

All uncertainty estimates of activity data and emission factors have so far been based on expert
judgment (see Tab. 1.3 in Chapter 1). Their improvement is ongoing and is planned for inclusion in
the next NIR.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year of 1990 to 2006.

4.2.4 QA/QC and verification

The sector-specific QA/QC plan follows from the overall plan described in Chapter 1. The greatest
attention was focused on identifying gaps and imperfections using the new reporting software (CRF
Reporter), specifically by observing trends in figures and by checking IEFs. Attention was also
focused on checking sources from inter-sector boundaries (Energy, Industry) that they are neither
omitted nor counted twice. CO, emissions from residual oil used for ammonia production are not
considered in Energy sector.

Activity data available in the official CSO materials in relation to QA/QC were independently
determined by experts from CHMI and by the external consultants (M. Markvart and B. Bernauer)
data and were mutually compared. Experts at CHMI additionally checked most of the calculations
carried out by external consultants and vice versa.

Technology-specific methods for N,O emission estimates have been improved by incorporating direct
emission measurements, especially for new technology (0.7 MPa), which is now predominant in the
Czech Republic.

4.2.5 Recalculations

No recalculations are applicable for this year. The CO, series from ammonia synthesis have been
rearranged (from 1A2 to 2B1) in the 2006 submission, information is provided in NIR, CHMI 2006.

4.2.6 Source-specific planned improvements
It is planed to improve the uncertainty assessment.

4.3 Metal Production (2C)

4.3.1 Source category description

This category include mainly CO, emissions from 2C1 Iron and Steel Production. Besides, small
amount of CHy is emitted too. CO, emissions from iron and steel are identified as a key source
category. CO, emissions from the process of iron and steel production were originally reported in the
energy category [1A2 Manufacturing Industries and Construction together with energy related
emissions from iron and steel. In the 2001 inventory, these emissions were re-classified according to
Good Practice (Good Practice Guidance, 2000) as emissions from Industrial processes, 2C1. In this
way, the relevant rearrangements have been applied to the whole data series. More detailed
information is given below.

4.3.2 Methodological Issues

CO, emissions from 2C! Iron and Steel Production were recategorized in accordance with the [IPCC
Good Practice (Good Practice Guidance, 2000) starting with the GHG emission inventory for 2001.
As mentioned above, these emissions, which are connected with the actual metallurgical process, were
previously included in category 1A2. Obviously, they now constitute a significant key source in
category 2. To achieve time consistency, the above-mentioned rearrangement has recently been
applied to the whole time series since 1990 and was presented first in the 2006 submission.
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CO, emissions were determined for category 2C1 using a procedure corresponding to Tier 1 of the
Good Practice Guidance for 2C1. This calculation was based on the amount of coke consumed in
blast furnaces. The calculation was carried out using the carbon emission factor for coke, 29.5t C/ TJ,
which is the default value according to (Revised 1996 IPCC Guidelines, 1997). As the final products
in metallurgical processes are mostly steel and iron with very low carbon contents, the relevant
correction for the amount of carbon remaining in the steel or iron was taken into account by using
factor 0.98, i.e. the same factor that is standardly used for combustion of solid fuels (the oxidation
factor). The major part of CO, emissions calculated in this manner is, in reality, emitted in the form of
the products of combustion of blast-furnace gas occurring mainly in metallurgical plants, while a
smaller part is emitted from heat treatment of pig iron during its transformation to steel.

The relevant activity data and corresponding emissions are given in Tab. 4.8

Tab. 4.8 Activity data and CO, emissions from iron and steel in 1990 - 2006

Year 1990 1991 1992 1993 1994 1995 1996 1997

Coke consumed
in blast furnaces, [kt

CO, from 2C1, [Gg] 12 533 8781 10230 7 690 8231 8 659 8012 8553

4222 2959 3447 2582 2724 2 866 2 643 2811

Year 1998 1999 2000 2001 2002 2003 2004 2005

Coke consumed

in blast furnaces, [k 2 483 1 964 2321 2174 2270 2499 2 851 2 466

CO, from 2C1, /Gg/ 7 555 5996 7 086 6612 6 882 7576 8 491 7318
Year 2006

Coke consumed

in blast furnaces, [kt] 2829

CO2 from 2Cl1, [Gg] 8 425

Estimation of CH, from metal production is based on the CORINAIR methodology. Metal production
emits only 2.5 — 6.0 Gg of methane.

Emissions of methane in 2006 equaled 3.3 Gg, of which 1.7 Gg corresponds to the contribution of
methane emissions from coke production. In this case, the relevant activity data correspond to the
amount of coke produced and the Energy Balances of the CR are given. In contrast, the activity data
used for calculation of CO, emissions, which are given in Tab. 4.8, correspond to the amount of coke
consumed in blast furnaces. These data were determined from the CSO material “Energy intensity of
manufacture of selected products". It should be pointed out that these two series are not completely
identical (e.g. part of the coke produced is used for other purposes and imported coke can also be used
in blast furnaces).

Emission estimates of precursors for the relevant subcategories (starting with inventory 2001) have
been transferred from NFR to CRF, as described in previous chapters.

4.3.3 Uncertainty and time consistency

The uncertainty estimates were based on expert judgment (see Tab. 1.3 in Chapter 1). Their
improvement is ongoing and is planned for inclusion in the next NIR.

Consistency of the time series is ensured as the inventory approaches concerned are employed
identically across the whole reporting period from the base year of 1990 to 2006.
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4.3.4 QA/QC and verification

The sector-specific QA/QC plan follows from the overall plan described in Chapter 1. The greatest
attention was focused on identifying gaps and imperfections using the new reporting software (CRF
Reporter), specifically by observing trends in figures and by checking IEFs. Attention was also
focused on checking sources from inter-sector boundaries (Energy, Industry) that they are neither
omitted nor counted twice. CO, emissions from coke used in blast furnaces are not considered in
Energy sector.

Activity data available in the official CSO materials in relation to QA/QC were independently
determined by experts from CHMI and KONEKO and were mutually compared. Experts at CHMI
additionally checked most of the calculations carried out by experts at KONEKO and vice versa.

4.3.5 Recalculations

The CO, series from iron and steel have been recategorized (from 1A2 to 2Cl1) in the 2006
submission, information are provided in (NIR, CHMI 2006). Only limited recalculations were
employed in this submission: CO, emissions in 2004 and 2005 were slightly corrected to be in
accordance with new CSO data concerning amount of metallurgical coke used in blast furnaces
presented in material “Energy intensity of manufacture of selected products" (see 4.3.2).

4.3.6 Source-specific planned improvements

It is planned to implement uncertainty assessment. Moreover, application of more advanced Tier 2
methodology for Iron and steel production is planned in the future. At the present time, options are
being explored for obtaining the relevant data for this purpose.

4.4 Other Production (2D)

In this sector are reported only indirect GHGs and SO, from sectors Pulp and Paper; Food and Drink.

4.5 Production of Halocarbons and SF¢ (2E)

Halocarbons and SF¢are not produced in Czech Republic.

4.6 Consumption of Halocarbons and SF¢ (2F)

4.6.1 Source Category Description

Emissions of F-gases (HFCs, PFCs, SFy) in the Czech Republic are at a relatively low level due to the
absence of large industrial sources of F-gases emissions. As mentioned above, F-gases are not
produced in the Czech Republic and therefore there are no fugitive emissions from manufacturing.
Additionally, there is no production of other fluorinated gases (CFCs, HCFCs, etc.) that could lead to
by-product F-gases emissions and there is no aluminium and magnesium industry in the Czech
Republic.
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F-gases emissions from national sources are coming only from their consumption in applications as
follows:

1. SFgused in electrical equipment,
SF¢ used in sound proof windows production,
SF¢ used in special applications (laboratory),
HFCs, PFCs and SF¢ used in semiconductor manufacturing,
HFCs and PFCs used as refrigerants in refrigeration and air conditioning equipment,
HFCs used as propellants in aerosols,
HFCs used as blowing agents,

8. HFCs used as extinguishing agents in fixed fire fighting systems.
No official statistics that would allow easy disaggregated reporting and / or use of the highest tiers are
currently available in the Czech Republic. All the data are collected based on voluntary cooperation
between sectoral experts and private companies.
For source consumption of F-gases, potential emissions increased from 169.4 Gg CO, . in 1995 to
2766.2 Gg CO; ¢ in 2006. This significant increase could be explained mainly due to a substantial
increase in the use of HFCs. For the source consumption of F-gases, actual emissions increased from
76.1 Gg CO; ¢ in 1995 to 977.9 Gg CO, o, in 2006. This significant increase could be explained
mainly due to a substantial increase in the use of HFCs in refrigeration. The marked increase between
2005 and 2006 is due to a new air-conditioning production plant and car factory. Detailed information
about actual and potential emissions is given in the CRF Tables.

NownkwDb

Tab. 4.9 HFCs, PFCs and SF, potential emissions in 1995 - 2006 /Gg CO, .,/

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

HFCs 22| 1345| 4794 5779| 4119| 6743|10451]1092.4|1343.9| 12150 1280.6|2574.0
PFCs 0.4 4.2 1.2 1.2 2.7 9.5 14.5 17.9 28.6 21.0 13.8 303
SFs 166.8 | 183.1 180.5| 126.0| 1109| 206.0| 2232| 211.8| 3393| 208.0| 1569| 1619

Total 169.4| 321.8| 661.1| 705.1| 5255| 889.8|1282.8|13222|1711.8|1444.0|1451.2|2766.2

Tab. 4.10 HFCs, PFCs and SF; actual emissions in 1995 - 2006 /Gg CO; ., ]

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
HFCs 0.7 101.3| 2448| 316.6| 267.6| 262.5| 3934| 3913| 590.1| 6003| 5942| 8724
PFCs 0.1 4.1 0.9 0.9 2.6 8.8 12.3 13.7 24.5 17.3 10.1 22.6
SFs 75.2 77.5 95.5 64.2 77.0| 1419| 168.7 67.7| 101.3 51.9 85.9 83.1
Total 76.1 1829 | 341.2| 381.6| 347.1| 4132 5744 472.7| 7159| 669.5| 690.2| 978.0

4.6.2 General Methodological Issues

Currently, the national F-gases inventory is based on the method of actual emissions. The method of
potential emissions is used only as supporting information.

According to the Revised 1996 IPCC Guidelines, 1997, potential emissions have been calculated from
the consumption of F-gases (sum of domestic production and import minus export and
environmentally sound disposal). Due to the relatively short time of F-gases usage, it has been
assumed that the disposed amount is insignificant. The potential methodology is the same for all
categories of use of F-gases. The actual emissions methodology is specified for each category. The
method employed assumes that actual emissions should not exceed potential emissions.

As these substances are not nationally produced, import and export information coming from official
customs authorities are of the key importance. Individual F-gases do not have a separate custom codes
in the customs tariff list as individual chemical substances. SF; is listed as a part of cluster of non-
metal halogenides and oxides, HFCs and PFCs are listed as total in the cluster of halogen derivatives
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of acyclic hydrocarbons. In order to determine the exact amounts of these substances, it is essential to
get information from the customs statistics and from individual importers and exporters, about (a)
imported and exported amounts and (b) kinds of substances (or their mixtures) and possibly also (c)
areas of usage, for that reason all importers and exporters are additionally requested to complete the
specific questionnaire on F-gases export, import and to support questionnaire by additional
information on quantity, composition and their usage. More detailed description of the methodology is
available under the separate document (Rehaéek and Michalek, 2005) which also contents all relevant
information for potential and actual emissions calculations. Emissions of F-gases are based on data on
import and export of individual chemicals or their mixtures (as bulk), but not on products.

4.6.3 Sector-Specific Methodological Issues

This chapter specifies the actual emissions methodology used for a given sector. In the following
chapters, individuals sectors with similar methodology are connected, e.g. a similar approach is used
in the foam blowing and sound-proof windows sectors for estimation of actual emissions, and thus the
approach is described in one joint chapter. More detailed information on the data and methodology
used are included in a special study prepared by the external partners Rehacek and Michalek in 2007.
The most important category in view of actual emissions is Refrigeration and Air Conditioning
Equipment, which is responsible for 83 % of actual F-gases emissions.

4.6.3.1 Refrigeration and Air Conditioning Equipment

In the CRF Tables, emissions from this category are divided into only two sub-categories: 2/IAF11
Domestic Refrigeration and 21IAF16 Mobile Air-Conditioning; emissions from other subcategories are
also included in these two categories, because of lack of detailed information.

Emissions from Mobile Air-Conditioning include mainly emissions from the “First-Fill” in two Czechs
car factories and from the relatively small amount used for servicing old equipment. The calculation
was performed using Equation 3.44 from 2000 GPG; recently, has been assumed that emissions from
disposal and destruction are negligible because of the relatively short time of use of F-gases in this
sector. This fact is also endorsed by the information on disposed refrigerants (Rehaéek and Michalek,
2007). The contribution of this sector to the total actual F-gases emissions was 6.5 % in 2006. It can be
anticipated that emissions from this category will increase in the future.

Emissions from Domestic Refrigeration include mainly emissions from servicing old equipment. The
calculation is performed using the Tier 2 top-down approach methodology (Equation 3.40 from 2000
GPQ); recently it has been assumed that emissions from removal from use and destruction are
negligible because of the relatively short time of use of F-gases in this sector. This sector have the
highest share on the total actual emissions of F-gases, which equaled 76.5 % in 2006.

4.6.3.2 Foam Blowing and Production of Sound-Proof Windows

F-gases are used in the Czech Republic only for producing hard foam. Only HFC-143a is used
regularly for foam blowing. HFC-227ea and HFC-245ca were used once for testing purposes. SFg is
used for production of sound-proof windows. Emissions from these different categories are calculated
in a similar way. The default methodology and EF described in 2000 GPG are used for sound-proof
windows, specifically Equations 3.24 and 3.35. Similar equations are used for foam blowing. The
share of these sectors in the total emissions of F-gases equalled 0.4 and 1.2 %, respectively, in 2006.

4.6.3.3 Fire Extinguishers

Emission from this category is calculated on the basis of GPG 2000. Calculations are based on data
about production of new equipment and data about service of old equipment. The share of this sector
in the total actual F-gases emissions was 1.8 % in 2006.

4.6.3.4 Aerosols / Metered Dose Inhalers and Solvents

Emissions from these categories (2F4 Aerosols / Metered Dose Inhalers and 2F5 Solvents) are based
on 2000 GPG and Equation 3.35; EF equals 50 %. The contribution of these sectors to the total actual
F-gases emissions equalled 0.4 and 4.3 %, respectively, in 2006.
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4.6.3.5 Semiconductor Manufacture

Actual emissions from this category are calculated on the basis of Tier 1 methodology. Emissions
from this category correspond to 2.9 % of the total actual 2006 emissions of F-gases. The percentage
shares in previous years were higher, but decreased mainly because of a decrease in use of F-gases in
this category. No data are available for more precise emission calculations and this category is not
very important.

4.6.3.6 Electrical Equipment

Emissions from this category are calculated according to 2000 GPG, specifically Equation 3.13.,
which is called the Tier 3a method. Basic data about new equipment and services can be obtained from
above mentioned questionnaires. This equipment is produced by only one company and is serviced by
several companies. Emissions from this category correspond to 6.0 % of the total actual emissions of
F-gases in 2006. The share of this category in the total actual emissions has decreased rapidly since
1995 due to a decrease in the use of SF; in this sector and increase in the use of HFCs in refrigeration.

4.6.3.7 Others

This category includes the 2F9 Other / Laboratories category. This category was included in the 2006
submission for the first time and encompasses emissions of SF¢ from laboratory use. The amount of F-
gases in 2006 was not identified in this category. Potential and actual emissions are calculated in the
same way in this sector.

4.6.4 Uncertainty and time consistency

The uncertainty estimates have not yet been reported. Their implementation is ongoing and is planned
for inclusion in the following NIR.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2006.

4.6.5 QA/QC and verification

Verification has been carried out by data comparison received from Customs Office and from
submitted questionnaires. Methodology and calculations are performed independently two times and
compared. This comparison find some slight EF fault for SF4 emissions.

4.6.6 Recalculations

Recalculations and Tier 2 application were performed in the 2006 submission and information is
provided (CHMI 2006). In 2006, the potential approach was supplemented by actual calculations.

4.6.7 Source-specific planned improvements

In the future, it is planned that data will be obtained about the lifetime of refrigeration and air-
conditioning equipment, together with information about disposal and destruction of equipment
containing F-gases. It is also planned to perform an uncertainty assessment.

In the current situation, only emissions from bulk import and export are calculated and reported; an
inventory of F-gases in products is under preparation.
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S Solvent and Other Product Use (CRF Sector 3)

NMVOC emission shows a long-term decreasing trend. This is caused by many factors, the chief of
which are primarily gradual replacement of synthetic coatings and other agents with a high content of
volatile substances by water-based coatings and other preparations with low solvent contents in
industry and amongst the population. In addition, BAT have been introduced in large industrial
sources, especially those covered by the regime of Act No. 76/2002 Coll., on integrated prevention
(IPPC). This favourable trend has been slowed down recently by increasing domestic production,
especially in the automobile industry.

Fig. 5.1 Trend of NMVOC emissions from Solvent and Other Product Use /Gg NMVOC]
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5.1 Source category description

This category includes particularly emissions of NMVOC (ozone precursor) from the use of solvents,
which are simultaneously considered to be a source of CO, emissions (these solvents are mostly
obtained from fossil fuels), as their gradual oxidation in the atmosphere is also a factor. However, the
use of solvents is not an important source of CO, emissions - in 2006, CO, emissions were calculated
at the level of 0.298 Mt CO,.

This category (Solvent and Other Product Use) also includes N,O emissions from its use in the food
industry and in health care. These not very significant emissions corresponding to 0.69 Gg N,O were
derived from production in the Czech Republic.

5.2 Methodological aspects

The IPCC methodology (Revised 1996 IPCC Guidelines, 1997) uses the CORINAIR methodology
(EMEP / CORINAIR Guidelines, 1999) for processing NMVOC emissions in this category. This
manual also gives the following conversions for the relevant activities, which can be used in
conversion of data from the CORINAIR (i.e. SNAP) structure to the IPCC classification.
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Tab. 5.1 Conversion from SNAP into IPCC nomenclature

SNAP | SOLVENT AND OTHER PRODUCT USE IPCC

06 01 Paint application 3A Paint application
Items 06.01.01 to 06.01.09

06 02 Degreasing, dry cleaning and electronic 3B Degreasing and dry cleaning
Items 06.02.01 to 06.02.04

06 03 Chemical products manufacturing or processing. 3C Chemical products
Items 06.03.01 to 06.03.14

06 04 Other use of solvents + related activities 3D Other
Items 06.04.01 to 06.04.12

06 05 Use of N,O 3D Other
Items 06.06.01 to 06.06.02

Inventory of NMVOC emissions for 2006 for this sector is based on a study prepared by SVUOM Ltd.

Prague (Geimplova and Thiirner, 2007). This study is elaborated annually for the UNECE / CLRTAP

inventory in NFR and is also adopted for the National GHG inventory.

Solvent Use chapter is based on the following sources of information:

= statistical information on producers and imports from the Czech Statistical Office,

= REZZO0 data,

= annual reports of the Association of Coatings Producers and Association of Industrial Distilleries,

= information from the Customs Administration.

= regular monitoring of economic activities and economic developments in the CR, knowledge and
monitoring of important operations in the sphere of surface treatments, especially in the area of
application of coatings, degreasing and cleaning;

= regular monitoring of investment activities is performed in the CR for technical branches affecting
the consumption of solvents and for overall developmental technical trends of all branches of
industry;

= monitoring of implementation of BAT in the individual technical branches;

= technical analysis of consumption of solvents in households; NMVOC emissions from households
are entirely fugitive and, according to qualified estimates, contribute 16.5 % to total NMVOC
emissions.

The activity data used in the individual categories and subcategories vary considerably. Basic

processing of data is performed in a more detailed classification than that used in the CRF Reporter. A

survey of the individual groups of products and the formats of the activity data for basic processing of

emission data are apparent from the following survey.

It is apparent from the Tab. 5.2 that uniform expression of the activity data cannot be employed, as

this corresponds in the individual cases to consumption of coatings, degreasing agents, solvents and, in

some cases, the weight of the final production, e.g. Dry Cleaning. Consequently, total NMVOC

emissions are employed as activity data in the CRF Reporter.

NMVOC emissions oxidize relatively rapidly in the atmosphere, so that CO, emissions generated as a

consequence of this atmospheric oxidation are also reported in CRF. The CO, emissions are calculated

using a conversion factor that contains the ratio C/NMVOC = 0.855 and a recalculation ratio of C to

CO; equal to 44/12. The overall conversion factor has a value of 3.14.
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Tab. 5.2 Structure for basic processing of emission data and the dimensions of activity data

A Paint Application EF - units
PAINT APPLICATION - MANUFACTURE OF AUTOMOBILES 10° m?
PAINT APPLICATION - CAR REPAIRING t Ofpaint
PAINT APPLICATION - CONSTRUCTION AND BUILDINGS t of paint
PAINT APPLICATION - DOMESTIC USE t Ofpaint
PAINT APPLICATION - COIL COATING 10° m?
PAINT APPLICATION - WOOD t of paint
OTHER INDUSTRIAL PAINT APPLICATION t Ofpaint
OTHER NON INDUSTRIAL PAINT APPLICATION t of paint
B Degreasing and Dry Cleaning

METAL DEGREASING

DRY CLEANING

ELECTRONIC COMPONENTS MANUFACTURING
OTHER INDUSTRIAL CLEANING

C  Chemical Products Manufacture / Processing
POLYESTER PROCESSING

POLYVINYLCHLORIDE PROCESSING
POLYSTYRENE FOAM PROCESSING

RUBBER PROCESSING

PHARMACEUTICAL PRODUCTS MANUFACTURING
PAINTS MANUFACTURING

INKS MANUFACTURING

GLUES MANUFACTURING

ADHESIVE MANUFACTURING

ASPHALT BLOWING

TEXTILE FINISHING 10° m?
LEATHER TANNING 10° m?
D  Other -

= == |

o K K S N I S S S R

5.3 Uncertainty and time consistency

The uncertainty estimates have not yet been reported. Their implementation is ongoing and is planned
for inclusion in the following NIR.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year 1990 to 2006.

5.4 QA/QC and verification

The emission data in this section were taken from the UNECE / CLRTAP inventories in NFR. Annual
reports are available on the method of calculation for the individual years from 1998. Following
transfer of the emission data to the new CRF Reporter, it was apparent that trends in the emissions for
all of Sector 3 — Solvent and Other Product Use — did not exhibit any significant deviations.

A control was performed of the company processing the data (SVUOM Ltd. Prague) and the
coordinator of processing of UNECE / CLRTAP inventories in NFR. It was found that more exact
data were available to 2000, permitting assignment of consumption of the individual types of solvents
and other preparations containing NMVOC to individual subcategories, from which the emissions are
calculated in 4 main subcategories of Sector 3 Solvent and Other Product Use. As the total
consumption of substances containing NMVOC in all of CR is relatively well known, from 2000 the
emissions that could not be identified in the individual subcategory 3B Decreasing and Dry Cleaning
were transferred to Category 3D Other Solvent Use, because they were missing in the overall balance.
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5.5 Recalculations

No recalculations are applicable for this year.

5.6 Source-specific planned improvements

The results of the QA/QC procedures lead to the conclusion that it will be advantageous in the near
future to perform slight correction of the data from 1990.
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6 Agriculture (CRF Sector 4)

6.1 Overview of sector

Agricultural greenhouse gas emissions under Czech national conditions consist mainly of emissions
from enteric fermentation (CH, emissions only), manure management (CH4 and N,O emissions) and
agricultural soils (N,O emissions only). The other IPCC subcategories — rice cultivation, prescribed
burning of savannas, field burning of agricultural residues and “other” — do not occur in the Czech
Republic.

Methane emissions are derived from animal breeding. These are derived primarily from enteric
fermentation (digestive processes), which is manifested most for ungulate animals (in this country,
mostly cattle). Other emissions are derived from fertilizer management, where methane is formed
under anaerobic conditions (with simultaneous formation of ammonia which, however, is not
monitored in the framework of greenhouse gas inventories).

Nitrous oxide emissions are formed mainly by nitrification-denitrification processes in soils. The
anthropogenic contribution that is determined in the national inventory of greenhouse gases is caused
by nitrogenous substances derived from inorganic nitrogen-containing fertilizers, manure from animal
breeding and nitrogen contained in parts of agricultural crops that are returned to the soil (for example,
in the form of straw together with manure, or that are ploughed into the soil). In addition, emissions
are also included from stables and fertilizer management and indirect emissions derived from
atmospheric deposition and from nitrogenous substances flushed into water courses and reservoirs.

6.1.1 Key categories

For Agriculture, five of six relevant categories of sources were evaluated by a new analysis
(accordingly the UNFCCC secretariat and the IPCC Good Practice Guidance for LULUCF, 2003) as
the key categories. However, categories 4B and 4D2 were identified as key categories only by trend
assessment - for the first time and yielded values just over the borderline between key and non-key

categories. An overview of sources, including their contribution to aggregate emissions, is given in
Tab. 6.1.

Tab. 6.1 Overview of significant categories in this sector (2006)

Category Character of category Gas % of total GHG*
4D1  Agricultural soils, direct emissions KC (LA, TA, LA*, TA¥) N,O 1.7
4A  Enteric fermentation KC (LA, TA, LA*, TA*) CH, 1.5
4D3  Agricultural soils, indirect emissions KC (LA, TA, LA*, TA¥) N,O 1.2
4B Manure management KC (TA, TA%) CH,4 0.3
4D2  Pasture, range and paddock manure KC (TA, TA*) N,O 0.2
4B Manure management non-KC N,O 0.2

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and without considering LULUCEF, respectively
TA, TA*: identified by trend assessment with and without considering LULUCF, respectively

6.1.2 Quantitative overview

4 Agriculture is the third largest sector in the Czech Republic with 5.3 % of total GHG emissions
(including land-use change and forestry) in 2006 (7 644 Gg CO, ., ); approximately 59% (4 479 Gg
CO; o) of emissions is coming from 4D Agricultural Soils. From 1990 to 2006 emissions from
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4 Agriculture decreased by 50 %. The quantitative overview and emission trends during the period
1990-2006 are provided in Tab. 6.2 and Fig. 6.1.

The trend series are consistent both for methane and for nitrous oxide. For methane, the decrease in

emissions for enteric fermentation since 1990 is connected with the decrease in the numbers of

animals, especially cattle, while the decrease in emissions derived from manure (especially swine
manure) is not as great, as there has been a smaller decrease in the number of head of swine. It would
seem that conditions have partly stabilized somewhat in agriculture since 1994.

Tab. 6.2 CH, and N,O emission trends in Agriculture 1990-2006

CH, emissions /Gg CO; ., ]

N,O emissions [Gg CO; ., ]

Enteric Manure Manure Direct emissions Pasture, Indirect
fermentation management management from soils Manure emissions from
(44) (4B) (4B) (4DI) (4D2) soils (4D3)

1990 4868.85 1009.39 690.30 4573.00 705.61 3619.47
1991 4587.79 969.03 664.79 3778.00 672.85 3041.61
1992 4111.38 888.58 614.27 3169.64 588.22 2580.13
1993 3556.47 810.73 569.85 2799.73 489.56 2219.11
1994 3114.53 710.53 501.97 2775.56 415.13 2123.80
1995 3032.24 673.44 475.88 2844.11 389.71 2164.35
1996 3003.74 676.64 479.83 2635.84 377.40 2000.39
1997 2801.94 656.46 467.87 2707.20 353.75 2022.13
1998 2627.34 624.48 448.18 262891 320.07 1944.97
1999 2683.38 619.30 446.04 2622.24 310.00 1920.59
2000 2577.06 585.53 421.52 2593.15 294.70 1915.18
2001 2595.87 582.08 418.03 2728.12 297.79 1965.19
2002 2534.90 558.52 401.52 2647.13 282.37 1927.58
2003 2468.19 541.76 390.14 2348.52 273.26 1749.89
2004 2389.81 516.03 370.80 2683.59 267.22 1810.05
2005 2366.46 496.48 356.49 2515.03 264.74 1738.48
2006 2322.64 490.25 352.20 2451.68 263.01 1763.89
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Fig. 6.1 The emission trend in agricultural sector during reporting period 1990 — 2006 (in Gg CO, )
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6.2 Enteric fermentation (4A)

6.2.1 Source category description

This category includes emissions from cattle (dairy and non-dairy cattle), swine, sheep and another
category representing horses and goats. Buffalo, camels and llamas, and mules and asses do not occur
in the Czech Republic. Enteric fermentation emission from poultry has not be estimated, the IPCC
Guidelines do not provide a default emission factor for this animal category.

6.2.2 Methodological issues

Emissions from enteric fermentation of domestic livestock have been calculated by using IPCC Tier 1
and Tier 2 methodologies presented in the Revised IPCC Guidelines (IPCC 1997) and IPCC Good
Practice Guidance (IPCC 2000). Methane emissions for cattle, which is a dominant source in this
category, have been calculated using the Tier 2 method, while for other livestock the Tier 1 method
was used. The contribution of emissions from livestock other than cattle to the total emissions from
enteric fermentation is not significant.

6.2.2.1 Enteric fermentation of cattle

As the most important output of the national study (Kolar, Havlikova and Fott, 2004), a system of
calculation spreadsheets have been developed and used for all the relevant calculations of CH,4
emissions.

The emission factor for methane from fermentation (EF) in kg / head p.a. according to the (Revised
1996 IPCC Guidelines, 1997) and (Good Practice Guidance, 2000) is proportional to the daily food
intake and the conversion factor. It thus holds that

EF; =365/ 55.65 * daily food intake ; * Y,

where the “daily food intake” (MJ / day) is taken as the mean feed ration for the given type of cattle
(there are several subcategories of cattle) and Y is the conversion factor, which is considered to be Y =
0.06 for cattle. Coefficient 55.65 has dimensions of MJ / kg CH,.

In principle, this equation should be solved for each cattle subcategory, denoted by index i. The Czech
Statistical Office, see (Statistical Yearbooks, 1990 — 2006), provides following categorization of cattle:

e (Calves younger than 6 months of age

e Young cattle 6 — 12 months of age (young bulls, young heifers)

e Bulls over 1 year of age, including bullocks (1 — 2 years, over 2 years)
e Heifers 1 — 2 years of age

e Heifers over 2 years of age

e Cows

More disaggregated sub-categories given above in parenthesis are given in the study by external
agricultural consultants of CHMI (Hons and Mudrik, 2003). In the calculation, it is also very important
to distinguish between dairy and sucker cows (nursing cows), where the fraction of sucker cows
(sucker cows / all cows) gradually increased in the 1990 — 2006 time period from 2.4 % assessed for
1990 to 24.5 % for 2006, see (Hons and Mudrik, 2003).

According to the IPCC methodology, Tier 2 (Revised 1996 IPCC Guidelines, 1997 and Good Practice
Guidance, 2000), the “daily food intake” for each subcategory of cattle is not measured directly, but is
calculated from national zoo-technical inputs, mainly weight (including the final weight of mature
animals), weight gain (for growing animals), daily milk production including the percentage of fat (for
cows) and the feeding situation (stall, pasture). The national zoo-technical inputs (noted above) were
updated by expert from the Czech University of Agriculture in Prague in 2006. Examples of input data
used (Hons and Mudrik, 2003, Mudrik and Havranek, 2006) are given below, Tab. 6.3 — Tab. 6.5.
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Tab. 6.3 Weights of individual categories of cattle, 1990 — 2006, in kg

Categories of cattle 1990 - 1994 1995 - 1998 1999 - 2004 2005 - 2006
Mature cows (dairy and sucker) 520 540 580 585
Heifers > 2 years 485 490 505 510
Bulls and bullocks > 2 years. 750 780 820 840
Heifers 1-2 years 380 385 395 395
Bulls 1-2 years 490 510 530 540
Heifers 6-12 months 275 280 285 285
Bulls 6-12 months 325 330 335 340
Calves to 6 months 128 132 133 135

Tab. 6.4 Weight gains of individual categories of cattle, 1990 — 2006, in kg / day

Categories of cattle 1990 - 1994 1995 - 1998 1999 - 2004 2005 - 2006
Heifers 1-2 years 0.69 0.74 0.73 0.83
Bulls 1-2 years 0.74 0.76 0.84 0.84
Heifers 6-12 months 0.55 0.63 0.70 0.70
Bulls 6-12 months 0.82 0.94 1.12 1.12
Calves to 6 months 0.58 0.62 0.68 0.68

Tab. 6.5 Feeding situation, 1990 — 2006, in % of pasture, otherwise stall is considered

Categories of cattle 1990 - 1994 1995 - 1998 1999 - 2004 2005 - 2006
Mature cows (dairy and sucker) 10 20 20 22
Heifers > 2 years 30 30 30 35
Bulls and bullocks > 2 years 30 40 40 40
Heifers 1-2 years 30 40 40 40
Bulls 1-2 years 30 40 40 40
Heifers 6-12 months 30 40 40 40
Bulls 6-12 months 30 40 40 40

Percentages of pasture are related only to the summer part of the year (180 days), while only the stall
type is used in the rest of year. Milk production statistics are displayed in Tab. 6.6., in which only milk
from dairy cows is considered. The daily production of milk rapidly increased from 14.80 liters/day
head in 2004 to 17.13 liters/day/head in 2005 and 17.45 liters/day/head in 2006, on the other hand the
fat content decreased to 3.90 %. Milk from sucker cows is not included in this table; the relevant daily
milk production of 3.5 1 /day head was used for the calculation.

As the official statistics (specifically from the Czech Statistical Office) provide population values for
cows and other cattle, the resulting EFs in the CRF Tables are defined for the categories of “all cows”
and “cattle other than cows”, even though the relevant cells in the CRF are denoted as “dairy cows”
and “other cattle”.

Details of the calculation are given in the above-mentioned study (Kolar, Havlikova and Fott, 2004)
and the results are illustrated in Tab. 6.7. It is obvious that EFs have increased slightly since 1990
because of the increasing weight and milk production for cows and because of the increasing weight
and weight gain for other cattle. It is remarkable that default values for Western Europe were attained
in the mid nineties (100 and 48 kg CHy/head p.a.). On the other hand, CH4 emission form enteric
fermentation of cattle dropped during the 1990 — 2006 period to about one half of the former values
due to the rapid decreases in the numbers of animals kept.
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Tab. 6.6 Milk production of dairy cows, 1990 — 2006

Dairy cows Milk production Daily production Fat content
[thousands] [thousands liters per year] [liters / day head] [%]
1990 1206.0 4695770 10.67 4.03
1991 1165.0 4096 310 9.63 4.09
1992 1006.1 3720 648 10.13 4.07
1993 902.0 3349971 10.18 4.10
1994 796.1 3133907 10.79 4.04
1995 732.1 3031091 11.34 4.02
1996 712.6 3039290 11.69 4.08
1997 656.3 2703493 11.29 4.02
1998 598.4 2716317 12.44 4.05
1999 583.3 2736 226 12.85 4.03
2000 547.7 2708 119 13.55 4.00
2001 528.7 2701761 14.00 4.03
2002 495.7 2727 578 15.08 3.98
2003 489.7 2 646 000 14.80 3.98
2004 475.6 2 569 759 14.80 3.98
2005 437.9 2739000 17.13 3.90
2006 426.0 2713300 17.45 3.90
Tab. 6.7 Methane emissions from enteric fermentation, cattle (Tier 2), 1990 — 2006
Cows Other EF, cows EF, other Em, cows Em, other Emissions
[thousands] [thousands] | [kg CH,/hd] | [kg CH,/ hd] [Gg CH,] [Gg CH,] [Gg CH,J
1990 1236 2296 96.01 44.38 118.7 101.9 220.6
1991 1195 2165 92.16 44.98 110.1 97.4 207.5
1992 1036 1914 93.95 46.08 97.3 88.2 185.5
1993 932 1580 94.20 45.61 87.8 72.1 159.9
1994 830 1331 96.04 45.36 79.7 60.4 140.1
1995 768 1262 99.84 47.58 76.7 60.1 136.7
1996 751 1238 101.38 47.86 76.1 59.2 135.4
1997 702 1164 99.04 48.35 69.5 56.3 125.8
1998 647 1054 103.27 48.36 66.8 51.0 117.8
1999 642 1015 107.09 50.99 68.8 51.8 120.5
2000 615 960 108.76 51.13 66.9 49.1 116.0
2001 611 971 109.52 51.47 66.9 50.0 116.9
2002 596 924 111.42 51.87 66.4 47.9 114.3
2003 590 884 110.42 52.14 65.2 46.1 111.2
2004 573 855 110.43 52.03 63.3 44.5 107.8
2005 574 823 114.41 49.99 65.7 41.1 106.8
2006 564 810 114.95 49.19 64.8 39.8 104.7

6.2.2.2 Enteric fermentation of other livestock

Compared to cattle, the contribution of other farm animals to the whole CH4 emissions from enteric
fermentation is much smaller, only about 5 %. Therefore, CH4 emissions from enteric fermentation of
other farm animals (other than cattle) are estimated by the Tier 1 approach. Because of some features
of keeping livestock in the Czech Republic that are similar to the neighbouring countries of Germany
and Austria, default EFs for Tier 1 approaches recommended for Western Europe were employed. The
obsolete national approach used in the past, which was found not to be comparable with other
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European countries (Dolejs, 1994 and Jelinek et al, 1996), was definitively abandoned. The
recalculated values are presented for the whole period since 1990.

6.2.3 Time-series consistency

As mentioned above, methane emissions from the breeding of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of these
emissions was prepared at the level of both Tier 1 and Tier 2. As enteric fermentation is considered
according to Tab. 6.1 to constitute a key source, preference should be given to determination in Tier 2.

For quite a long time, calculations were based on historical studies (Dolejs, 1994) and (Jelinek et al,
1996). In principle, emissions from animal excrements could be calculated according to Tier 1 (this is
not a key source); however, because of tradition and for consistency of the time series, the final values
were also calculated according to Tier 2 using the emission factors from above-mentioned studies
(Dolejs, 1994; Jelinek et al, 1996). An approach based on historical studies was indicated to be
obsolete in many reviews organized by UNFCCC. Moreover, IEFs (implied emission factors) were
mostly found as outliers: especially EFs for enteric fermentation in cattle seemed to be substantially
underestimated. Details of the historical approach are given in former NIRs (submitted before 2006).

The Czech team accepted critical remarks put forth by the International Review Teams (ERT) and
prepared a new concept for calculation of CH, emissions. This concept, in accordance with the plan
for implementing Good Practice, is based on the following options:

1) Emissions of methane from enteric fermentation of livestock (a key source) come
predominantly from cattle. Therefore Tier 2, as described in Good Practice (Good Practice
Guidance, 2000) is applied only to cattle.

2) CH, emissions from enteric fermentations of other farm animals are estimated by the Tier 1
approach. Because of some features of keeping livestock in the Czech Republic that are
similar to the neighbouring countries of Germany and Austria, default EFs for Tier 1
approaches recommended for Western Europe were employed.

Increased attention was first paid to enteric fermentation. It was stated that cooperation with
specialized agricultural experts is crucial to obtain new consistent and comparable data of suitable
quality. The relevant nationally specific data, milk production, weight, weight gain for growing
animals, type of stabling, etc. were collected by our external experts (Hons and Mudrik, 2003).
Moreover, statistical data for sufficiently detailed classification of cattle, which are available in the
Czech Republic, were also collected at the same time. Calculation of enteric fermentation of cattle
using the Tier 2 approach was described in a study (Kolar, Havlikova and Fott, 2004) for the whole
time series since 1990 using the above-mentioned country-specific data. The necessary QA/QC
procedures were performed in cooperation with experts from IFER, which is now taking over
responsibility for sector 4 “Agriculture” in accordance with the National Inventory System.

6.2.4 Source-specific QA/QC and verification

In the process of implementation of the Good Practice (Good Practice Guidance, 2000) increased
attention was first paid to enteric fermentation, which has led to a decision to revise the existing
method of determination methane emissions. It was stated that cooperation with specialized
agricultural experts is crucial to achieve new consistent and comparable data of the proper quality. As
explained in the beginning of this chapter, the traditional but obsolete approach was found to be
unacceptable. Furthermore, recalculations of CH, emissions from Agriculture were also recommended
by several recent Review Reports under the UNFCCC review process for National GHG inventories.

Consequently, it was decided to revise the entire procedure for calculation of methane emissions from
livestock in accordance with the Good Practice Guidance. Recently, such an approach (Tier 2) has
been employed for recalculating enteric fermentation of cattle in a study by the authors (Kolar,
Havlikova and Fott, 2004), who have compiled new emission estimates for the whole 1990 - 2003
period using nationally specific data collected by our external experts (Hons and Mudrik, 2003). Other
methane emissions from Agriculture were also recalculated by Tier 1 methods and reported this year
as a part of the 2006 submission using the new CRF Reporter.
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The nationally specific data like weight of individual categories of cattle, weight gains of these
categories and recent feeding situation were revised in 2006. The new values were estimated in a
similar way by our external experts (Mudrik and Havranek, 2006) for the next period.

A more detailed QA/QC program of agricultural inventory is currently under development.

QC applied for Enteric fermentation category Tier 2 for activity data and emission factors

QA/QC plans for the agricultural sector include the following Tier 2 QC measures for activity data and
emission factors. These measures are implemented every year during the agricultural inventory.
Potential errors are documented and corrections are made if necessary.

QA/QC plans for activity data include checking all important animal categories, checking that data
sources of all animal numbers are properly documented and checking the consistency in animal
numbers between agricultural statistics and the calculation model.

QA/QC plans for emission factors include checking that correct emission factors are used for each
animal category, checking that the source and magnitude of all emission factors are properly
documented and checking that emission factors are calculated correctly

6.2.5 Source-specific recalculations

Definitive recalculation of the entire methane emission series from Agriculture since 1990, which was
for the first time presented in the 2006 submission, was checked (QA/QC procedures) by experts from
IFER. As the most important output of the national study, a calculation system is a MS Excel
worksheets model developed by experts Kolar, Havlikova and Fott (2004), and used for all the
relevant calculations of CH, emissions: new results for 2004 and recalculations of the whole time
series in the period 1990 — 2005.

6.3 Manure management (4B)

6.3.1 Source category description

This emission source covers manure management of domestic livestock. Both nitrous oxide (N,O) and
methane (CH,4) emissions from manure management of livestock (cattle, swine, sheep, horses, goats
and poultry) are reported.

Three waste management systems are distinguished for both CH4 and N,O emission estimations:
liquid, solid and ,,other* manure management systems.

Nitrous oxide is produced by the combined nitrification-denitrification processes occurring in the
manure nitrogen. Methane is produced in manure during decomposition of organic material by
anaerobic and facultative bacteria under anaerobic conditions. The amount of emissions is dependent
e.g. on the amount of organic material in the manure and climatic conditions.

Methane and nitrous oxide emissions from manure management have been reduced to half during
1990-2006. The share of CH,, resp.N,O, from manure management in the national total is about 17 %.
Major sources are cattle and swine manure management systems.

6.3.2 Methodological issues

Methane emissions from manure management were not identified as a key source and hence CH,
emissions from manure management for all farm animals are estimated by the Tier 1 approach.
Default EFs for Western Europe were employed for similar reasons as in the previous paragraph.
Similarly as for enteric fermentation, the obsolete national approach used in the past was abandoned
because of lack of comparability with other countries.

6.3.3 Time-series consistency

As mentioned above, methane emissions from the breeding of farm animals are caused both by enteric
fermentation and also by the decomposition of animal excrements (manure). Determination of the
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second of them was prepared at the level Tier 1. As manure management is considered according to
Tab. 6.1 to constitute a non-key source, preference should be given to determination in Tier 1.
The Czech team accepted critical remarks put forth by the International Review Teams (ERT). A
concept, in accordance with the plan for implementing Good Practice, is based on option, that CH,
emissions from manure management for all farm animals are estimated by the Tier 1 approach. For
similar reasons as in the previous paragraphs, default EFs for Western Europe were employed.

6.3.4 Source-specific recalculations and QA/QC

In relation to the consistency of the emission series for N,O (manure management), it should be
mentioned that emission estimates have been calculated in a consistent manner since 1996 according
to the default methodology (Revised 1996 IPCC Guidelines, 1997). Emission estimates for 1990,
1992, 1994 and 1995 were obtained and reported in several recent years; the data for 1991 and 1993
were reported in 2004.

As for CH, from manure management, similar recalculations using the Tier 1 method has been
undertaken for years 1990 — 2004 and for the first time presented in the 2006 submission.

QC applied for Manure management category Tier 1 for activity data and emission factors

QA/QC plans for the agricultural sector include the following Tier 1 QC measures for activity data and
emission factors. These measures are implemented every year during the agricultural inventory.
Potential errors are documented and corrections are made if necessary.

QA/QC plans for activity data include:

e check that all important animal categories are included

e check that data sources of all animal numbers and nitrogen excrection per animal are properly
documented

e check the consistency of animal numbers between agricultural statistics and the calculation
model

e check the consistency of time-series of animal numbers in calculation model
e check if there is new natioanl data available for nitrogen excreted annually per animal and for
estimating the distribution of different manure management systems

QA/QC plans for emission factors include checking if there is new national data available for emission
factors and that source objectives for agricultural objectives have been set and documented

6.3.5 Source-specific planned improvements

Relevant QA/QC procedures for agriculture will be implemented in accordance with the general
QA/QC plan given in Chapter 1. To achieve improvements in the future, the NIS team plans to
implement the Revised 2006 IPCC Guidelines as soon as they are approved and launched. The NIS
team believes that the new methodology helps to better identify and address existing gaps, specifically
in the area of emissions and removals of GHG from different kinds of soils.
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6.4 Agricultural Soils (4D)

6.4.1 Source category description

This source category includes direct and indirect nitrous oxide emissions from agricultural soils.
Nitrous oxide is produced in agricultural soil as a result of microbial nitrification-denitrification
processes. The processes are influenced by chemical and physical characteristics (availability of
mineral N substrates and carbon, soil moisture, temperature and pH). Thus, addition of mineral
nitrogen in the form of synthetic fertilisers, manure, crop residue, N-fixing crops enhance the
formation of nitrous oxide emissions.

Nitrous oxide emissions from agriculture include these subcategories:

= direct emissions from agricultural soils (emissions from synthetic fertilizers, animal manure
management, crop residue and N-fixing crops)

=  emissions from pasture manure

= indirect emissions coming from atmospheric deposition

= indirect emissions from nitrogenous substances flushed into water courses and reservoirs

The emissions from nitrogen excreted to pasture range and paddocks by animals are reported under

animal production in CRF table 4D2.

Both direct and indirect N,O soil emissions are key sources (Tab. 6.1). The share of N,O soil

emissions in the national total is almost 75 % in 1990 and 60 % in 2006. The direct N,O emissions

counted 51 % in 1990 to 55 % in 2006 in total agricultural soils.

6.4.2 Methodological issues

Nitrous oxide emissions from agriculture are calculated and analyzed by the Tier 1 approach of the
IPCC methodology (Revised 1996 IPCC Guidelines, 1997). For the relevant calculations, a set of
interconnected spreadsheets in MS Excel has been used for several years.

6.4.2.1 Activity data
The standard calculation of Tier 1 required the following input information:
= the number of head of farm animals (dairy cows, other cattle, pigs, sheep, poultry, horses and
goats),
= the annual amount of nitrogen applied in the form of industrial fertilizers
= the annual harvest of cereals and legumes.

All these data were taken from the Statistical Yearbooks of the Czech Republic (Statistical Yearbooks,
1990 — 2006). Other input data consists in the mass fraction X;; of animal excrement in animal
category i (i = dairy cows, other cattle, pigs, ...) for various types of excrement management (AWMS -
Animal Waste Management System) j (j = anaerobic lagoons, liquid manure, solid manure, pasturage,
daily spreading in fields, other). Here, it holds that X; ; + X;, + ... + X;s = 1. For Tier 1, (Revised 1996
IPCC Guidelines, 1997) gives only the values of matrix X for typical means of management of animal
excrement in Eastern and Western Europe. As we are aware that agricultural farming in the Czech
Republic has not yet been classified according to this system, we performed the calculation for
AWMS parameters presented in the IPCC methodology (Revised 1996 IPCC Guidelines, 1997) for the
case of Western Europe. Nevertheless, collection of the relevant country specific AWMS parameters
is under way and perhaps it will be possible to employ such an approach sometime in the future.
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6.4.2.2 Emission factors and other parameters

IPCC default emission factors have been used for calculating N,O emissions from agricultural soils.
The emission factors for calculation of direct N,O emissions from the Agriculture sector, emissions
from AWMS and direct emissions from leaching were used according to Tab. 6.8.

Tab. 6.8 The EFs for the calculation of N,O emissions from agriculture (IPCC, 1996)

Emissions (sources) Values
EF, Direct emissions - cultivated soils 0.0125 kg N,O-N/kg N
EF; AWMS - liquid storage 0.001 kg N,O-N/kg N
AWMS - solid storage 0.02 kg N,O-N/kg N
AWMS - other 0.005 kg N,O-N/kg N
EF, Indirect emissions — atmospheric deposition 0.01 kg N,O—per kg emitted NH; and NO,
EFs Indirect emissions - leaching 0.025 kg N,O—per kg of leaching N

6.4.3 Time-series consistency

In relation to the consistency of the emission series for N,O (agricultural soils), it should be mentioned
that emission estimates have been calculated in a consistent manner since 1996 according to the
default methodology (Revised 1996 IPCC Guidelines, 1997). Emission estimates for 1990, 1992, 1994
and 1995 were obtained and reported in several recent years; the data for 1991 and 1993 are reported
(together with year 2004) this year as part of the 2006 submission.

The recalculation of the category Agricultural soils — Cultivation of histosols was implemented in the
2008 submission based on the new opinion of a soil expert (Dr. Skorepova, personal communication)
that managed organic soil areas are not significant with respect to total emissions from agricultural
soils. Consequently, this category was removed from the calculation, which means that direct
emissions from cultivation of organic soils are not reported. Simultaneously, the process of calculation
is unified with reporting in the LULUCF sector, where organic soil areas are monitored but not
reported under Czech conditions.

The quantitative overview and emission trends during period 1990-2006 are shown in Tab. 6.2 (in
Chapter 6.1). The trend in N,O emissions from agricultural soils is summarized in Tab. 6.9. From
1990 till 2006 the total emissions from agricultural soils decreased by 50 % (rapidly during period
1990-1995, about 40 %), direct emissions decreased by 45 % and indirect emissions by 52 %. More
than 63 % reduction was reached in the animal production.
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Tab. 6.9 The trend in N,O emissions from agricultural soils (4D) 1990-2006 (in Gg N,0). The categories (a,
b, ¢, d) in the table under category “Direct emissions from soils” represent individual sources: (a)
Synthetic fertilizers, (b) Animal manure applied to soils, (¢) N-fixing crops and (d) Crop residue.

lj()t,al Direct emissions from soils Pasture Manure | Indirect emissions from soils

from soil #D2) @by __

Year a b ¢ d Atmqsp. Leaching
(4D) deposition

1990 28.70 7.39 4.99 0.15 2.22 2.28 1.94 9.74
1991 24.17 5.26 4.79 0.19 1.94 2.17 1.70 8.11
1992 20.45 4.00 4.40 0.20 1.63 1.90 1.47 6.85
1993 17.77 3.19 4.01 0.23 1.60 1.58 1.28 5.87
1994 17.14 3.59 3.52 0.16 1.68 1.34 1.19 5.66
1995 17.41 4.05 3.34 0.14 1.64 1.26 1.19 5.80
1996 16.17 3.36 3.36 0.14 1.65 1.22 1.12 5.33
1997 16.38 3.64 3.26 0.10 1.73 1.14 1.11 5.39
1998 15.79 3.59 3.11 0.13 1.65 1.03 1.07 5.20
1999 15.65 3.54 3.08 0.12 1.72 1.00 1.06 5.14
2000 15.49 3.77 291 0.09 1.60 0.95 1.04 5.14
2001 16.10 3.99 2.90 0.09 1.82 0.96 1.05 5.28
2002 15.67 4.02 2.78 0.06 1.68 0.91 1.03 5.19
2003 14.10 3.39 2.69 0.06 1.43 0.88 0.95 4.69
2004 15.36 3.83 2.56 0.09 2.18 0.86 0.96 4.88
2005 14.57 3.65 247 0.10 1.90 0.85 0.92 4.68
2006 14.45 3.80 2.43 0.09 1.58 0.85 0.93 4.76

6.4.4 Source-specific QA/QC and verification

QA/QC plans for the agricultural sector include the QC measures based on guidelines of IPCC (IPCC
2000). These measures are implemented every year during the agricultural inventory. Potential errors
and inconsistencies are documented and corrections are made if necessary.
QA/QC plans for the agricultural sector include the following Tier 1 QC measures for activity data.
These measures are implemented every year during the agricultural inventory. Potential errors and
inconsistencies are documented and corrections are made if necessary.

check the consistency in the amount of synthetic fertiliser (agricultural statistics)

check that all important animal categories are included

check the consistency of animal numbers (agricultural statistics)

check that data sources of nitrogen excreted annually per animal are well documented

check if there is new national data available on nitrogen excreted annually per animal

check if there is new national data available on distribution of different manure management

systems

check that all important crop species are included for calculating N2O emissions from crop

residues, resp. from N-fixing crops

QC plans for emission factors include checking if there is new national data available for emission

factors.

Source specific quality objectives for the agricultural inventory have been set and documented. A

more detailed QA/QC program of agricultural inventory is currently under development.
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6.4.5 Source-specific planned improvements

Relevant QA/QC procedures for agriculture will be implemented in accordance with the general
QA/QC plan given in Chapter 1. To achieve improvements in the future, the NIS team plans to
implement the Revised 2006 IPCC Guidelines as soon as they are approved and launched. The NIS
team believes that the new methodology helps to better identify and address existing gaps, specifically
in the area of emissions and removals of GHG from different kinds of soils.
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7 Land Use, Land-Use Change and Forestry
(CREF Sector 5)

7.1 Overview

The emission inventory of the 5 Land Use, Land Use Change and Forestry (LULUCF) sector includes
emissions and removals of greenhouse gases (GHG) resulting from land use, land-use change and
forestry. The inventory is based on application of the IPCC Good Practice Guidance for Land Use,
Land-Use Change and Forestry (IPCC 2003; further abbreviated only as GPG for LULUCF) and the
new reporting format adopted by the 9" Conference of Parties to UNFCCC. The application of GPG
for LULUCEF in the national emission inventory entails manifold new requirements on the inventory of
the sector, which have been implemented gradually. The current inventory of the LULUCF sector
represents an advanced phase of this revision. It employs a major refinement of the system for land use
identification on the level of the individual cadastral units, which was also utilized for determination
of land-use changes. Application of the advanced land use area identification system required a new
recalculation of emissions and removals for all land-use categories and the entire reporting period.
Apart from the land-use area determination system, this inventory introduces additional
methodological improvements and reflects the suggestions following from the latest in-country review
of the LULUCF emission inventory. Although the current submission will still undergo a further
development and consolidation, it already establishes a basis for providing the additional information
on LULUCEF activities that will be required under the Kyoto protocol.

The current inventory includes CO, emissions and removals, and emissions of non-CO, gases (CHy,
N,O, NOx and CO) from biomass burning in forestry and disturbances associated with land-use
conversion. The inventory covers all six major LULUCF land-use categories, namely 54 Forest Land,
5B Cropland, 5C Grassland, 5D Wetlands, SE Settlements and 5F Other Land, which were linked to
the Czech cadastral classification of lands. The emissions and/or removals of greenhouse-gases are
reported for all mandatory categories with the exception of the emission balance related to soil carbon
stock changes in the category of Grassland remaining Grassland. Because of the numerous
improvements implemented, the current submission covers the whole reporting period from the base
year of 1990 to 2006 (Fig. 7.1).
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Fig. 7.1 Current and previously reported assessment of emissions for the LULUCEF sector. The values are
negative, hence representing net removals of green-house gases.
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7.1.1 Estimated emissions

Tab. 7.1 provides a summary of the LULUCF GHG estimates for the base year 1990 and the most
recently reported year 2006. In 2006, the net GHG flux for the LULUCEF sector, estimated as the sum
of CO, eq., emissions and removals, equaled -3.375 Mt, thus representing a net removal of GHG
gases. In relation to the estimated emissions in other sectors in the country for the inventory year 2006,
the removals realized within the LULUCF sector decrease the GHG emissions generated in other
sectors by 2.3 %. Correspondingly, for the base year of 1990, the total emissions and removals in the
LULUCEF sector equaled —3.945 Mt CO,. In relation to the emissions generated in all other sectors, the
inclusion of the LULUCF estimate reduces the total emissions by 2.0 % for the base year of 1990. It is
important to note that the emissions within the LULUCF sector exhibit high inter-annual variability
(Fig. 7.1) and the values shown in Tab. 7.1 should not be interpreted as trends. The entire data series
can be found in the corresponding CRF Tables.

Tab. 7.1 GHG estimates in Sector 5 (LULUCF) and its categories in 1990 (base year) and 2006.

Sector/category Emissions 1990 Emissions 2006
Gg CO; eq. Gg CO; eq.
5 Total LULUCF -3 945 -3 375
5A Forest Land -5238 -3 239
5A1 Forest Land remaining Forest Land -4 871 -2871
5A2 Land converted to Forest Land -368 -369
5B Cropland 1330 138
5B1 Cropland remaining Cropland 1 089 50
5B2 Land converted to Cropland 241 88
5C Grassland -137 -396
5C1 Grassland remaining Grassland 52 3
5C2 Land converted to Grassland -189 -399
5D Wetlands 22 19
5D1 Wetlands remaining Wetlands 0) 0)
5D2 Land converted to Wetlands 22 19
5E Settlements 78 104
SE1 Settlements remaining Settlements 0) 0)
5E2 Land converted to Settlements 78 104
5F Other Land (0] 0)

Note: Emissions of non-CO, gases (CH, and N,O) are also included.

7.1.2 Key categories

Of the main categories listed in Tab. 7.1, three of them were identified as key categories (KC)
according to the IPCC Good Practice (Good Practice Guidance, IPCC 2000, Good Practice Guidance
for LULUCF, TPCC 2003). Of the LULUCF categories, the largest effect on the overall emission
inventory in the country is attributed to 541 Forest Land remaining Forest Land. With a contribution
of almost 2 %, it is the only LULUCF category identified by the level assessment (Tab. 7.2). It is
determined by the effect of the biomass carbon stock change. Additionally, two LULUCF categories
were identified by the trend assessment (Tab. 7.2), namely 5B1 Cropland remaining Cropland and
5C2 Land converted to Grassland. In 5B1, the trend analysis reflected the emission effect of liming on
agricultural soils, which has decreased rapidly since the early 1990s. The contribution of category 5C2
is determined by the trends in land-use change since 1990, with most significant change being the
abandonment of Cropland that was converted to Grassland (Fig. 7.4).
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Tab. 7.2 Key categories of the LULUCEF sector (2006)

Category Character of category Gas % of total GHG*
5A1 Forest Land remaining Forest Land KC (LA, TA) CO, -2.07
5B1 Cropland remaining Cropland KC (TA) CO, 0.03
5C2 Land converted to Grassland KC (TA) CO, -0.20

KC: key category, LA - identified by level assessment, TA - identified by trend assessment
% of total GHG: relative contribution of category to net GHG (including LULUCF)

7.2 General methodological issues

7.2.1 Methodology for representing land-use areas

The reporting format requires the estimation of GHG emissions into the atmosphere by sources and
sinks for six land-use categories, namely Forest Land, Cropland, Grassland, Wetlands, Settlements and
Other Land. Each of these categories is divided into lands remaining in given category during the
inventory year, and lands that are newly converted into the category from another one. Accordingly,
GPG for LULUCEF outlines the appropriate methodologies for estimation of emissions.

Consistent representation of land areas and identification of land-use changes constitute the key steps
in the inventory of the sector in accordance with GPG for LULUCF. The previous land-use system
was fundamentally improved for this inventory submission.

In the previous inventories, the identification of land-use categories was based on two key data
sources. Information on areas of the individual land-use categories was obtained from the Czech
Office for Surveying, Mapping and Cadastre (COSMC; www.cuzk.cz). It provided annually updated
cadastral information, published as aggregated data in the statistical yearbooks. The second data
source utilized previously was the Land Cover Database of the Pan-European CORINE project
(reference years 1990 and 2000), administered by the Czech Ministry of the Environment. The
combination of COSMC cadastral data and CORINE land-use change trends permitted estimation of
land-use changes. Although this method was endorsed by the latest (2007) in-country review, the
aggregated land-use information did not provide sufficient spatial details and the CORINE-derived
trends remained uncertain for several reasons.

The current inventory is exclusively based on the annually updated COSMC data, however, at the
level of about 13 thousand individual cadastral units. The system for land-use area determination was
built in several steps, including 1) source data assembly 2) linking land-use definitions
3) identification of land-use change 4) complementing time-series. These steps are described below.
The result is a system of consistent representation of land areas having attributes of both Approach 2
and Approach 3 (GPG for LULUCF), permitting accounting for all land-use transitions in the annual
time step.

7.2.1.1 Source data compilation

The methodology requirements and principles associated with the approaches recommended by the
GPG for LULUCF (IPCC 2003) imply that for the reported period of 1990 to 2006, the required land
use should be available for the period starting from 1969. Information on land use was obtained from
the Czech Office for Surveying, Mapping and Cadastre (COSMC), which administers the database of
“Aggregate areas of cadastral land categories” (AACLC). The AACLC data were compiled at the
level of the individual cadastral units (1992-2006) and individual districts (1969-2006). There are over
13 000 cadastral units, the number of which varied due to separation or division for various
administrative reasons. In the period of 1992 to 2006, the total number of cadastral units varied
between 13 027 and 13 079. To identify the administrative separation and division of cadastral units,
these were crosschecked by comparing the areas in subsequent years using a threshold of one hectare
difference. Neighboring cadastral units mutually changing their areas in subsequent years were
integrated. The integration concerned a total of 706 former and/or current units into 235 newly labeled
units. Following integration, the total number of cadastral units decreased to 12 624, a constant
number for the whole period of 1992 to 2006. This dataset was used to estimate land-use change for
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the period of 1993 to 2006 (see below). To obtain information on land-use and land-use change prior
1993, a complimentary data set from COSMC at the level of 76 district units was prepared. It actually
covered the period from 1969 (required for application of the IPCC default transition time period of 20
years for carbon stock change in soils) to 2006. The overlapping time period (1993 to 2006) was used
to correct the land-use change assessment based on the coarser (district) data (see below for details).
The spatial coverage of cadastral and district units is shown in Fig. 7.2.

[ districss

cadastral unils

ig=i'| Integrated cadastral units

Fig. 7.2 Cadastral units (grey lines), integrated cadastral units (shading) and district borders (black lines).

7.2.1.2 Linking land-use definitions

The analysis of land use and land-use change is based on the data from the “Aggregate areas of
cadastral land categories” (AACLC), collected and administered by COSMC and regulated by the Act
No. 265/1992 Coll., on Registration of Proprietary and other Material Rights to Real Estates, and Act
No. 344/1992 Coll., on the Cadastre of Real Estates of the Czech Republic (Cadastral Law), both as
amended by later regulations. AACLC distinguishes ten land categories, six of them belonging to land
utilized by agriculture (arable land, hop-field, vineyard, garden, orchard, grassland) and four under
other use (forest land, water surface, built-up areas and courtyards, other land). Additionally, the land
register included information on land use for every land parcel. Different AACLC land categories may
have identical use. Both land categories and land use in the COSMC database were linked so as to
most closely match the default definitions of the six major land-use categories (Forest Land, Cropland,
Grassland, Wetlands, Settlements and Other Land ) as given by GPG for LULUCF (IPCC 2003). The
specific definition content can be found in the respective Chapters 7.3 to 7.8 devoted to each of the
major land-use categories.

7.2.1.3 Land-use change identification

The critical issue of any LULUCF emission inventory is a determination of a land-use change. This
inventory identifies and quantifies land-use change by balancing arcas of individual land-use
categories for each of the 12 624 cadastral units on an annual basis using the subsequent years of the
available period. The approach is exemplified in Fig. 7.3. For the example cadastral unit of Jablunkov
(Fig. 7.3) it can be observed that during the year 2006 three land-use categories lost their land, while
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one exhibited an increase. This identifies three types of land-use conversion with specific areas
corresponding to the proportion of the loss of all the contributing categories. Similarly, if the
converted land were to be attributed to two or more land-use categories, it would be accordingly
distributed in proportion to the increase in their specific area. Since this task is computation-intensive
involving tens of thousands of matrix manipulations, it is handled by a specific software developed for
this purpose using the MS-Access file format. All identified land-use transfers are summarized by
each type of land-use change on an annual basis to be further used for calculation of the associated
emissions.

YEAR | ID_CU(Name) | Cropland |Forestland| Grassland | Otherland |Setflements] Wetlands | ALL
2005 656305 (Jablunkov) 2880337 1737355 3480215 302322 1649308 336775 10386312
2006 656305 (Jablunkov) 2806120 1737355 3473992 302322 1729860 336666 10386315

Difference -74217 0 -6223 0 80552 -109 3
Increment 100% 80552
Loss 92.1% 7.7% 0% -80549
Estimation 74220 6223 109
Conversion type Area (m2)
Cropland_Settlements 74220
Grassland_Settlements 6223
Wetlands_Settlements 109

Fig. 7.3 Example of land-used change identification for year 2006 and cadastral unit 656306 (Jablunkov);
all spatial units are in m’.

7.2.1.4 Complementing time series

The above described calculation of land-use change could only be performed for the years 1993 to
2006, because the data on land-use for individual cadastral units has only been available since 1992.
For the years preceding 1993, i.e., for land-use change attributed to the years 1970 to 1992, an
identical approach as described above was used, but with aggregated cadastral input data at the level
on the individual districts. The effect of an increased scale and data aggregation always results in a
lower area of identified land-use change. This is likely due to within-domain compensation of arca
losses and increments. To compensate this effect for the data series of 1970 to 1992, a correction was
applied to the estimates, based on district data input. The correction was based on a linear regression
function between R (the ratio of identified land conversions at the level of the districts and individual
cadastral units) and the logarithmically transformed areas from the data at the district level. The
corrections were derived at the level of the major land-use categories, using the annual data from the
period of 1993 to 2006, for which the land-use conversions could be estimated independently at both
spatial levels, i.e., districts and individual cadastral units. More details, including the statistics and
estimated parameters of the regression equation are given in Cienciala and Apltauer (2007). The
correction procedure was the final step in land-use database operations required to provide a consistent
data-series on annual land-use conversions for the period of 1970 to 2006.

7.2.2 Land-use change — overall trends and annual matrices

The overall trends in the areas of the major land-use categories in the Czech Republic for the period of
1970 to 2006 are shown in Fig. 7.4. The largest quantitative change is associated with the Cropland
and Grassland land-use categories.
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Fig. 7.4 Trends in areas of the six major land-use categories in the Czech Republic between 1970 and 2006
(based on information from the Czech Office for Surveying, Mapping and Cadastre).

An insight into the net-trends shown in Fig. 7.4 is provided by analysis of land-use changes as
described in Section 7.1.2. Tab. 7.3 shows a product of that analysis, namely the areas of land-use
change among the major land-use categories over the period of 1990 to 2006 in the form of land-use
change matrices for the individual years. It is important to note that the annual totals for the individual
years in the matrices do not necessarily correspond to the areas that appear in the CRF Tables, which
account for the progressing 20-year transition period that began in 1970. This is a Tier 1 assumption of
GPG for LULUCF for estimation of changes in soil carbon stock. This also implies that the areas
relevant to the biomass pool are not the same as those for the soil pools; this is important for
interpretation of the emission factors estimated from the land-use change areas accumulated over 20-
year periods. Secondly, for Forest Land, the available input information at a detailed (cadastral,
district) level did not permit separation of the fraction of permanently unstocked Forest Land devoted
to other use than growing forests. This small fraction of Forest Land was separated ex-post after
estimating land-use changes and summing over the whole country, when it was assigned to Grassland.

Tab. 7.3 Land-use matrices describing initial and final areas of particular land-use categories and the
identified annual land-use conversions among these categories for years 1990 to 2006.

Year 1990 Initial (1989)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 628.2 0.5 0.7 0.0 0.0 0.0
0.1 867.3 10.8 0.0 0.0 0.0
0.1 1.2 34534 0.1 0.2 0.0
0.0 0.4 0.4 155.9 0.8 0.0
0.3 3.7 3.7 0.1 651.2 0.0
0.0 0.0 0.0 0.0 0.0 107.2

Area (kha) 2 628.7 873.1 3 469.0 156.1 652.2 107.2 7 886.4
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Year 1991 Initial (1990)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 628.8 0.1 0.4 0.0 0.0 0.0
0.4 876.4 32.6 0.0 0.3 0.0
0.3 0.5 34194 0.0 0.2 0.0
0.1 0.1 0.6 157.4 0.0 0.0
0.2 0.3 3.4 0.0 657.7 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 629.6 877.4 34564 157.4 658.2 107.2 7 886.4
Year 1992 Initial (1991)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 628.7 0.1 0.2 0.0 0.0 0.0
0.2 907.3 10.2 0.1 0.0 0.0
0.1 0.7 3409.9 0.0 0.2 0.0
0.0 0.1 0.2 157.8 0.0 0.0
0.3 0.4 2.0 0.1 660.5 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2629.5 908.6 34224 158.0 660.7 107.2 7 886.4
Year 1993 Initial (1992)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 628.2 0.1 0.1 0.0 0.2 0.0
0.1 916.6 1.6 0.0 0.3 0.0
0.2 0.6 3407.9 0.0 0.4 0.0
0.0 0.1 0.0 157.9 0.3 0.0
0.5 0.4 1.2 0.1 662.3 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 629.1 917.8 3410.9 158.1 663.4 107.2 7 886.4
Year 1994 Initial (1993)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 628.1 0.2 0.2 0.1 0.9 0.0
0.1 917.2 14.8 0.0 0.4 0.0
0.1 0.7 3392.7 0.0 0.4 0.0
0.0 0.1 0.0 158.1 0.4 0.0
0.4 0.4 1.3 0.1 662.6 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 628.7 918.6 3409.1 158.4 664.7 107.2 7 886.7
Year 1995 Initial (1994)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 629.0 0.4 0.3 0.0 0.5 0.0
0.1 930.9 15.4 0.0 0.5 0.0
0.2 0.8 3376.9 0.1 0.6 0.0
0.0 0.1 0.1 158.4 0.4 0.0
0.3 0.4 1.2 0.1 662.8 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2629.5 932.5 3393.9 158.6 664.8 107.2 7 886.6
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Year 1996 Initial (1995)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 629.2 0.4 0.9 0.0 0.5 0.0
0.3 943.7 454 0.1 1.3 0.0
0.2 2.2 3330.8 0.1 0.8 0.0
0.0 0.1 0.1 158.8 0.3 0.0
0.4 0.5 1.4 0.1 661.8 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 630.1 946.9 3378.6 159.1 664.7 107.2 7 886.7
Year 1997 Initial (1996)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 630.1 0.4 0.3 0.0 0.9 0.0
0.2 987.2 10.2 0.1 1.1 0.0
0.2 2.6 33222 0.1 1.3 0.0
0.0 0.1 0.1 159.0 0.2 0.0
0.4 0.6 1.1 0.1 660.8 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 26309 990.9 3334.0 159.3 664.3 107.2 7 886.6
Year 1998 Initial (1997)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 630.3 0.7 0.5 0.1 2.3 0.0
0.4 983.6 5.8 0.3 2.8 0.0
0.4 13.4 33183 0.4 4.5 0.0
0.1 0.2 0.1 158.2 0.4 0.0
0.5 0.9 1.5 0.3 652.9 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2631.7 998.8 33262 159.3 662.8 107.2 7 886.0
Year 1999 Initial (1998)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 632.9 0.5 0.3 0.0 0.7 0.0
0.1 991.1 4.1 0.0 0.4 0.0
0.1 0.9 3 330.6 0.0 0.6 0.0
0.1 0.1 0.2 158.7 0.1 0.0
0.6 0.6 1.9 0.1 654.4 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 633.8 993.1 3337.1 159.0 656.2 107.2 7 886.4
Year 2000 Initial (1999)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 633.8 0.5 0.5 0.1 2.4 0.0
0.1 992.9 13.1 0.1 0.4 0.0
0.1 1.7 3316.6 0.1 0.3 0.0
0.1 0.1 0.2 158.9 0.1 0.0
0.4 0.5 1.9 0.1 654.3 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2634.5 995.8 33322 159.3 657.5 107.2 7 886.5
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Year 2001 Initial (2000)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 636.8 0.5 0.4 0.0 1.1 0.0
0.1 1004.8 6.0 0.0 0.5 0.0
0.1 0.8 33103 0.0 0.3 0.0
0.0 0.1 0.1 159.2 0.1 0.0
0.3 0.4 1.9 0.1 655.1 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 26373 1 006.6 3318.7 159.4 657.2 107.2 7 886.5
Year 2002 Initial (2001)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 6384 0.9 1.1 0.0 2.5 0.0
0.1 1 009.3 3.7 0.0 0.9 0.0
0.0 0.3 3303.9 0.1 0.1 0.0
0.1 0.1 0.2 159.4 0.2 0.0
0.3 0.8 2.6 0.1 654.3 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 638.9 1011.4 3311.6 159.6 658.0 107.2 7 886.8
Year 2003 Initial (2002)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2642.1 0.6 0.7 0.0 0.7 0.0
0.1 1011.2 4.6 0.0 0.3 0.0
0.1 1.5 3296.9 0.0 0.1 0.0
0.0 0.1 0.2 159.7 0.1 0.0
0.5 0.6 2.1 0.1 656.9 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2642.9 1014.0 3304.5 159.9 658.1 107.2 7 886.7
Year 2004 Initial (2003)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 643.5 0.8 0.8 0.0 0.6 0.0
0.1 1013.8 3.1 0.0 0.4 0.0
0.1 0.7 32919 0.0 0.2 0.0
0.0 0.2 0.2 159.9 0.1 0.0
0.5 0.9 2.7 0.1 658.9 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 644.2 1016.4 3298.7 160.1 660.2 107.2 7 886.8
Year 2005 Initial (2004)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 645.1 0.9 0.9 0.0 0.6 0.0
0.1 1015.1 4.0 0.0 0.3 0.0
0.1 0.4 3284.9 0.0 0.2 0.0
0.0 0.2 0.2 160.4 0.1 0.0
0.4 0.8 2.7 0.1 661.9 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 2 645.7 1017.4 32928 160.5 663.1 107.2 7 886.7
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Year 2006 Initial (2005)
Category Forest Land | Grassland Cropland Wetlands Settlements | Other Land
2 647.0 0.7 1.0 0.0 0.4 0.0
0.1 1017.6 4.0 0.0 0.2 0.0
0.1 0.4 32775 0.0 0.2 0.0
0.0 0.2 0.3 160.7 0.2 0.0
03 0.7 2.8 0.1 664.9 0.0
0.0 0.0 0.0 0.0 0.0 107.2
Area (kha) 26474 1019.5 3285.6 160.9 665.9 107.2 7 886.7

7.2.3 Methodologies to estimate emissions

The estimation of emissions and removals of CO, and non-CO, gases for the sector was performed
according to Chapter 3 of GPG for LULUCF (IPCC 2003). Additionally, the 2006 Guidelines for
National Greenhouse Gas Inventories — Agriculture, Forestry and Other Land Use (IPCC 2006, further
denoted as AFOLU) were consulted whenever appropriate. The current inventory introduces a revision
of land-use category definitions, a revised area identification system, application of a 20-year rolling
time period for changes in soils associated with land-use changes and several other methodological
improvements. These items affect the emission estimation for the entire period since the base year of
1990 up to 2006. Therefore, the emissions and removals of greenhouse gases have been recalculated
for the whole reporting period.

The following text describes the inventory for the individual land-use categories, noting vital
information on the category within the conditions of the Czech Republic, the methodology employed,
uncertainty and time consistency, QA/QC and verification, recalculations and source-specific planned
improvements.
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Fig. 7.5 Forest land in the Czech Republic — distribution calculated as a spatial share of the category
within cadastral units.

7.3.1 Source category description

The Czech Republic is a country with a long forestry tradition. Practically all the forests can be
considered to be temperate-zone managed forests under the IPCC definition of forest management
(GPG Chapter 3, IPCC 2003). With respect to the definition thresholds of the Marrakesh Accords,
forest land is defined as land with woody vegetation and with tree crown cover of at least 30 %, over
an area exceeding 0.05 ha containing trees able to reach a minimum height of 2 m at maturity’. This
definition of forest excludes the areas of permanently unstocked cadastral forest land, such as forest
roads, forest nurseries and land under power transmission lines. The permanently unstocked area of
cadastral forest land has dominantly attributes of Grassland, and therefore it was prescribed to that
category. Hence, Forest Land in this emission inventory corresponds to the national definition of
timberland (Czech Forestry Act 84/1996). In 2006, the stocked forest area (timberland) qualifying
under the category of Forest Land in this emission inventory equaled 2 593 thousand ha, representing
about 98 % of the cadastral forest land in the Czech Republic.

Forests currently occupy 33.6 % of the area of the country (MA 2007). The tree species composition is
dominated by conifers, which represent 75 % of the timberland area. The four most important tree
species in this country are spruce, pine, beech and oak, which account for 53.0, 17.1, 6.7 and 6.6 % of
the total cadastral forest area, respectively (MA 2007). Broadleaved tree species have been favored in
new afforestation since 1990. The proportion of broadleaved tree species increased from 21 % in 1990
to about 24 % in 2006. The total growing stock (merchantable wood volume) in forests of the country
has increased constantly since 1990 (564 mil. m®) to 668 mil. m® in 2006.

° These parameters, together with the minimum width of 20 m for linear forest formations, were given in the
Czech Initial Report under the Kyoto Protocol.
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There are two major sources of information on forests available in the Czech Republic. The primary
source of activity data on forests used for this emission inventory is the forest taxation data in Forest
Management Plans (further denoted as FMP), which are administered centrally by the Forest
Management Institute (FMI), Brandys n. L. With a forest management plan cycle of 10 years, the
annual update of the FMP database is related to 1/10 of the total forest area scattered throughout the
country. The information in FMP represents an ongoing national stand-wise type of forest inventory.
The second source of information consists in the data from the first cycle of the statistical (sample
based, tree level) forest inventory was performed during 2001-2004 by FMI. The results of this forest
inventory were published in 2007 (EMI, 2007)"°. This emission inventory is exclusively based on FMP
data, which have also been exclusively used for all the international reporting on forests of the Czech
Republic to date.
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Fig. 7.6 Activity data - average growing stock volume against stand age for the four major groups of
species during 1990 to 2006; each line corresponds to an individual inventory year. The symbols identify
only the situation in 1990 and 2006.

FMP data were aggregated in line with the country-specific approaches at the level of four major tree
species (i-beech: all broadleaved species except oaks, ii-oak: all oak species, iii-pine: pines and larch,

' The first cycle of the statistical (sample based, tree level) forest inventory was performed during 2001-2004 by
the Forest Management Institute (FMI). These data indicate significantly higher growing stock volumes than
those reported so far for this country. This was mainly prescribed to methodological differences between the
stand-wise inventory used for Forest management planning and the tree-level, sample based statistical forest
inventory (e.g., Cerny et al. 2006; FMI 2007). However, only one inventory cycle of sample based inventory it is
not readily usable for detecting carbon stock change in forests. So far, no decision has yet been made on the 2™
national (statistical) forest inventory cycle (as of 2007). Nonetheless, the data of the first cycle would be suitable
for several other purposes, such as for constructing better country-specific biomass expansion factors for
individual tree species. Unfortunately, FMI blocks releasing tree-level data for the analyses needed. Effective
utilization of statistical forest inventory in the near future would also require several methodology adjustments,
taking into account the specific needs of the carbon (emission) inventory. These plans are under consideration.
Similarly, it remains to be decided how and when the data from the statistical forest inventory of FMI will be
used for international reporting.
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iv-spruce: all conifers except pines and larch) and age-classes (10 year interval). For these categories,
growing stock (merchantable volume, defined as tree stem and branch volume under bark with a
minimum diameter threshold of 7 cm), the corresponding areas and other auxiliary information were
available for each inventory year. It can be observed in Fig. 7.6 that the average growing stock has
increased steadily for all tree species groups since 1990 in this country. In addition to the four major
categories by predominant tree species, the clear-cut areas are also discerned, forming a 5™ sub-
category of Forest land as reported in this submission.

The annual harvest volume constitutes the other key information related to forestry. This value is
available from the Czech Statistical Office (CSO). CSO collects this information on the basis of about
600 country respondents (relevant forest companies and forest owners) and encompasses commercial
harvest, fuelwood, including a compensation for the forest areas not covered by the respondents. The
total drain of merchantable wood from forests increased from 13.3 mil. m’® in 1990 to 17.7 mil. m’ in
2006 (all data refer to underbark volumes).

7.3.2 Methodological aspects

Category 54 Forest land includes emissions and sinks of CO, associated with forests and non-CO,
gases generated by burning in forests. This category is composed of 541 Forest Land remaining
Forest Land, and 542 Land converted to Forest Land. The following text describes the major
methodological aspects related to emission inventories of both forest sub-categories.

The methods of area identification described in Section 7.1.2 distinguish the areas of forest with no
land-use change over the 20 years prior the reporting year. These lands are included in subcategory
5A1 Forest Land remaining Forest Land. The other part represents subcategory 542 Land converted
to Forest Land, i.e., the forest areas “in transition” that were converted from other land-use categories
over the 20 years prior to the reporting year. The areas of forest subcategories, i.e., Forest Land
remaining Forest Land and Land converted to Forest Land accumulated over a 20-year rolling period
can be found in the corresponding CRF Tables. The annual matrices of identified land-use and land-
use changes are given in Tab. 7.3 above.

7.3.2.1 Forest Land remaining Forest Land

Carbon stock change in category 541 Forest Land remaining Forest Land is given by the sum of
changes in living biomass, dead organic matter and soils. The carbon stock change in living biomass
was estimated using the default method'' according to Eq. 3.3.2 of GPG for LULUCF. This method is
based on separate estimation of increments and removals, and their difference.

The reported growing stock of merchantable volume from the database of FMP formed the basis for
assessment of the carbon increment (Eqs. 3.2.4 and 3.2.5 of GPG for LULUCF). The key input to
calculate the carbon increment is the volume increment data. In the Czech Republic, these values have
been traditionally calculated by FMI (FMP database administrator) and reported to the national and
international statistics. The calculation is performed at the level of the individual stands and species
using the available growth and yield data and models. The increment data were partly revised for the
purpose of this emission inventory. This is because until 1999, FMI used an approach based on old
Schwappach growth and yield tables (Schwappach 1923), while since 2000, FMI has implemented the
new national growth and yield models (Cerny et al. 1996) in its increment calculation. To comply with
the GPG for LULUCF requirements of consistent time series, the formerly calculated increment was
corrected so as to correspond to the most recent growth and yield trends (Cerny e al. 1996). This
revision, applicable to years 1990 to 1999, was performed using the national growth and yield model
SILVISIM (Cerny 2005). In this way, the consistent increment data were obtained at the level of four
major tree species, linking the former outdated information to the newly adopted calculation standard
across the entire reporting period (Fig. 7.7).

' Alternative approaches of the stock-change method (Eq. 3.2.3; IPCC 2003) were also analyzed (Cienciala et
al. 2006) for this category. However, for several reasons the default method was finally adopted, which is
discussed in the cited study.
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Fig. 7.7 The reported and revised/complemented current annual increment (/y; m’ underbark) by the
individual tree species groups. The revision of the formerly applied increment concerned the period for
from 1990 to 1999.

The merchantable volume increment (/,) is converted to the biomass increment (Gr,,,;) using the wood
density (D) and biomass expansion factor applicable to the increment (BEF in Eq. 3.2.5; IPCC 2003)
using Eq. 3.2.5 (IPCC 2003) adapted for the input of under-bark volume data as

GTotalle*FB*D*BEFi*(1+R) (D

where Fj is a factor expanding volume under bark to volume over bark and R is a root/shoot ratio to
include the below-ground component. The total biomass increment is multiplied by the carbon fraction
and the applicable forest land area. Tab. 7.4 lists the factors used in the calculation of the biomass
carbon stock increment.

Tab. 7.4 Input data and factors used in carbon stock increment calculation (1990 and 2006 shown) for
beech, oak, pine and spruce species groups, respectively.

Variable or conversion factor Unit Year 1990 Year 2006

Area of forest land remaining forest land (4) kha 373; 153, 457; 1507 442;169; 437; 1481

Biomass expansion factor (BEF)

1.15; 1.20; 1.2; 1.33

1.15; 1.20; 1.2; 1.33

Carbon fraction in biomass (CF)

t C/t biomass

0.50

0.50

Density of wood (D) Mg/m3 0.58; 0.58; 0.42; 0.40 0.58; 0.58; 0.42; 0.40
Expansion to over-bark volume (Fj) - 1.10; 1.15; 1.10, 1.10 1.10; 1.15; 1.10; 1.10
Root/shoot ratio (R) - 0.23 0.23
Volume increment (/,) m> 6.55;5.96; 5.84; 7.89 7.19; 6.35; 6.61; 8.87

In Tab. 7.4, A represents only the areas of 541 Forest Land remaining Forest Land, updated annually.
BEF, is based on IPCC (2003) and AFOLU (IPCC 2006) defaults for broadleaved and coniferous
species and temperate forest stands. CF of 0.50 is a generally accepted default constant, which is also
recommended by IPCC (2003). Fj is set as the default factors employed for under/over-bark wood
volume calculations in this country. D is the conventional wood density defined as oven-dry biomass
per volume estimated under fresh conditions, estimated as the corresponding volume-weighted IPCC
(2003) default values for the major tree species; in the case of beech, D was independently verified in
a local experimental study (Cienciala ef al. 2005). R was selected as a conservative value from the
range recommended for temperate-zone forests by IPCC (2003). It corresponds well to the available
relevant experimental evidence (Cerny 1990, Green et al. 2006). I, is the annually updated volume
increment estimated per species group as discussed above.

The estimation of carbon drain (L; Eq. 2) in the category 541 Forest Land remaining Forest Land
basically follows Egs. 3.2.6, 3.2.7 and 3.2.8 (IPCC 2003). It uses the reported annual amount of total
harvest removals (H) reported by the CSO for individual tree species. H covers thinning and final cut,

108



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THE CZECH REPUBLIC 2006

as well as the amount of fuelwood, which is reported as an assortment under the conditions of Czech
Forestry. To include a potentially unaccounted-for loss associated with H, the factor Fi was applied
to H; it was calculated from annual harvest data and the share of salvage logging, assuming 5 % loss
under planned forest harvest operations and 15 % for accidental/salvage harvest applicable for
coniferous species. The calculation of carbon drain (L; loss of carbon) otherwise follows Eq. 3.2.7
(IPCC 2003) as

L=H*F,, *D*BEF, *(1+ R)*CF )

where BEF, represents a biomass expansion factor applicable to volumes, guided by IPCC (2003) for
temperate broadleaved and coniferous forests and local studies (Cienciala ef al. 2006, 2008). Other
factors (CF, D, R) are identical to those described under Tab. 7.4. Note that IPCC (2003) did not
include R in the calculation of drain (Eq. 3.2.7). This is an omission that was corrected in AFOLU
(2006). Another note regarding adaptation of Eq. 3.2.7 (IPCC 2003) concerns the treatment of the
biomass fraction left to decay in forests. This was not addressed explicitly, in line with the default
assumption of IPCC (2003) that total biomass associated with the extracted roundwood volume is
considered as an immediate emission. The specific values of input variables and conversion factors
used to calculate L are listed in Tab. 7.5.

Tab. 7.5 Input data and factors used in calculation of carbon drain (1990 and 2006 shown) for beech, oak,
pine and spruce species groups, respectively.

Variable or conversion factor Unit Year 1990 Year 2006
Harvest volume (H) mill. m* 0.84;0.31; 1.33; 10.84 1.16; 0.40; 2.57; 13.55
Factor of unreported harvest loss (Fyy) - 1.05;1.05;1.13;1.13 1.05; 1.05; 1.08; 1.08
Biomass expansion factor (BEF}) - 1.15;1.20; 1.15; 1.34 1.15; 1.20; 1.15; 1.34
Carbon fraction in biomass (CF) t C/t biomass 0.50 0.50
Density of wood (D) Mg/rn3 0.58; 0.58; 0.42; 0.40 0.58; 0.58; 0.42; 0.40
Root/shoot ratio (R) - 0.23 0.23

The impact of disturbance (Eq. 3.2.9, IPCC 2003) has not been explicitly estimated. To the present
time, the disturbance in Czech forests since 1990 has not reached proportions above the buffering
capacity of Czech forestry management practices. Consequently, any salvage felling is flexibly
allocated to the desired amount of planned wood removals, and is thereby implicitly accounted for in
the reported harvest volumes (see also Fy above).

The assessment of the net carbon stock change in organic matter (deadwood and litter) followed the
Tier 1 (default) assumption of zero change in these carbon pools. This is a safe assumption, as the
country did not experience significant changes in forest types, disturbance or management regimes
within the reporting period. This also applies to the soil carbon pool, in which the net carbon stock
change was considered to equal zero (Tier 1, IPCC 2003).

Emissions in the category 541 Forest Land remaining Forest Land include, in addition to CO,, also
other greenhouse gases (CH4, CO, N,O and NOx) resulting from burning. It covers both prescribed
fires associated with burning of biomass residues and also emissions due to wildfires. The emissions
from burning of biomass residues were estimated according to Eq. 3.2.19 and the emission ratios in
Table 3A.1.15 (Tier 1, IPCC 2003). Under the conditions in this country, part of the biomass residues
is burned in connection with final cut. The expert judgment employed in this inventory revision
considers that 30 % of the biomass residues including bark is burned. This biomass fraction was
quantified on the basis of the annually reported amount of final felling volume of broadleaved and
coniferous species, BEF,, CF and D as applied to harvest removals (above). The amount of biomass
burned (dry matter) was estimated as 458 Gg in 1990 and 662 Gg in 2006.

The emissions of greenhouse gases due to wildfires were estimated on the basis of known areas burnt
annually by forest fires and the average biomass stock in forests according to Eq. 3.2.9 (IPCC 2003).
This equation used a default factor of biomass left to decay after burning (0.45; Tab. 3A.1.12). The
associated amounts of non-CO, gases (CHy;, CO, N,O and NOx) were estimated according to
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Eq. 3.2.19. The full time series and the associated emissions of non-CO, gases can be found in the
corresponding CRF tables.

7.3.2.2 Land converted to Forest Land

The methods employed to estimate emissions in the 542 Land converted to Forest Land category are
similar to those for the category of Forest Land remaining Forest Land, but they differ in some
assumptions, which follow the recommendations of GPG for LULUCF.

For estimation of the net carbon change in living biomass on Land converted to Forest Land by the
Tier 1 method (IPCC 2003), the carbon increment is proportional to the extent of afforested areas and
the growth of biomass. The revised methodology of land-use change identification (Section 7.1.2)
provides areas of all conversion types updated annually. Land areas are considered to be under
conversion for a period of 20 years, according the Tier 1 assumption of GPG for LULUCF. Under the
conditions in this country, all newly afforested lands are considered as intensively managed lands
under the prescribed forest management rules as specified by the Czech Forestry Act.

The carbon increment applicable to age classes I and II (stand age up to 20 years) was estimated from
the actual wood volumes and areas that were available per major species groups. Using the available
activity stand level data categorized by species and age classes and the national growth and yield
model SILVISIM (Cerny 2005), the wood increment was derived for all the age classes above 20
years. For age class one (1-10 years), the increment was simply calculated from the reported areas and
volumes, assuming a mean age of five years. The increment of age class two (11 to 20 years) was
estimated from linear interpolation between the increment of age classes I and III. Since the specific
species composition of the newly converted land is unknown, the increment estimated for the major
tree species was averaged using the weight of actual areas for individual tree species known from the
unchanged (remaining) forest land. Expressed in terms of dry mass, the estimated mean increment for
2006 was 2.9 t/ha, a slightly lower value than those given for temperate coniferous (3 t/ha) and
broadleaved (4 t/ha) forests as defaults in GPG for LULUCEF. The carbon loss associated with biomass
in the category of Land converted to Forest Land was assumed negligible (zero).

The net changes of carbon stock in dead organic matter were assumed to be negligible (zero), in
accordance with the assumptions of the Tier 1 method (IPCC 2003).

The net change of carbon stock was estimated for mineral soils using the country-specific Tier 2/Tier 3
method. It was based on the vector map of topsoil organic carbon content (Mackt et al. 2007, Sefrna
and Janderkova 2007; Fig. 7.8).

The map constructed for forest soils utilized over six thousand soil samples, linking the forest
ecosystem units - stand site types and ecological series available in maps 1:5 000 and 1:10 000, as
used in the Czech system of forest typology (Mackil et al. 2007). This represents the soil organic
carbon content to a reference depth of 30 cm, including the upper organic horizon. The carbon content
on agricultural soils was prepared so as to match the forest soil map in terms of reference depth and
categories of carbon content, although based on interpretation of coarser soil maps 1:50 000 and
1:500 000 (Sefrna and Janderkova 2007). The polygonal source maps were used to obtain the mean
carbon per individual cadastral unit (n=12 624), serving as reference levels of soil carbon stock
applicable to forest and agricultural soils (). Since agricultural soils include both Cropland and
Grassland land-use categories, the bulk soil carbon content obtained from the map was adjusted for the
two categories. This was performed by applying a ratio of 0.85 relating the soil carbon content
between Cropland and Grassland (J. Sefrna, personal communication 2007) and considering the actual
areas of Cropland and Grassland in the individual cadastral units. This system permitted estimation of
the soil carbon stock change among the categories 54 Forest Land, 5B Cropland and 5C Grassland.
The estimated quantities of carbon stock change at the level of the individual spatial units entered 20-
year accumulation matrices distributing carbon into fractions over 20 years (Tier 1, IPCC 2003). These
quantities, together with the accumulated areas under the specific conversion categories, were used for
estimation of emissions and removals of CO,.
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Fig. 7.8 Top - topsoil (30 cm) organic carbon content map adapted from Macki et al. (2007), Sefrna and
Janderkova (2007); bottom —topsoil carbon content for agricultural (left) and forest (right) soils estimated
as cadastral unit means from the source maps. The unit (t’ha) and unit categories are identical for all
maps.

7.3.3 Uncertainty and time consistency

The methods used in this inventory were consistently employed across the whole reporting period
from the base year of 1990 to 2006.

The uncertainty estimates have not yet been reported. Their implementation is ongoing and is planned
for inclusion in the near future. It should be noted, however, that the currently suggested approaches
outlined in Chapter 5 of GPG for LULUCF (IPCC 2003) are not readily applicable to estimation of
overall uncertainty for the Forest Land land-use category. Specifically, once the default method is
involved, it may result in division by zero (cf. the examples on pages 5.19 and 5.20 of GPG for
LULUCEF).
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7.3.4 QA/QC and verification

Basically all the calculations are based on the activity data taken from the official national sources,
such as the Forest Management Institute (Ministry of Agriculture), the Czech Statistical Office, the
Czech Office for Surveying, Mapping and Cadastre (COSMC) and the Ministry of the Environment.
Data sources are verifiable and updated annually. The gradual development of survey methods and
implementation of information technology, checking procedures and increasing demand on quality
result in increasing accuracy of the emission estimates.

The input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations are verifiable.

7.3.5 Recalculations

The category of Forest Land was recalculated for the whole time period, which concerned all items in
categories SA1 and 5A2. This was mainly required due to the refined land-use change identification
system. Additionally, revision of some activity data and parameters also affected the estimation of
emissions and removals of greenhouse gases within the category Forest Land remaining Forest Land.
Overall for the category of Forest Land, the estimated removals increased by 22 % compared to the
previous estimates. The difference between the former and current estimates became smaller and
insignificant for the most recent years (Fig. 7.9). The major factors affecting the observed differences
are the revised increment data (Fig. 7.7) and the newly identified areas from the improved land-use
change determination system.
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Fig. 7.9 Current and previously reported assessment of emissions for category SA Forest Land. The values
are negative, hence representing net removals of green-house gases.

7.3.6 Source-specific planned improvements

The current revision applicable for Forest Land and associated land-use change introduced
improvements following the suggestions of the last in-country review, such as reporting
emissions/removals by sub-categories of major tree species groups, revised categorization of land-use
and an improved land-use determination system. Nonetheless, the category will require additional
effort to further consolidate the current estimates. Attention will be paid to verification of the factors
employed in the assessment and information facilitating a full assessment of uncertainties. Over a
longer term, utilization of the stock change method as explored in Cienciala et al. (2006) will be
considered in connection with the data from the statistical forest inventory (see '° above).
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7.4 Cropland (5B)
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Fig. 7.10 Cropland in the Czech Republic — distribution calculated as a spatial share of the category
within cadastral units.

7.4.1 Source category description

In the Czech Republic, Cropland is predominantly represented by arable land (93 % of the category),
while the remaining area includes hop-fields, vineyards, gardens and orchards. These categories
correspond to five of the six real estate categories on agricultural land from the database of “Aggregate
areas of cadastral land categories” (AACLC), collected and administered by COSMC.

Cropland is spatially the largest land-use category in the country. At the same time, the area of
Cropland has constantly decreased since the 1970s, with a particularly strong decreasing trend since
1990 (Fig. 7.4). While, in 1990, Cropland represented approx. 44 % of the total area of the country,
this share decreased to less than 42 % in 2006. It can be expected that this trend will continue.
Agricultural methods gradually become more effective and the current area of arable land is excessive.
The conversion of arable land to grassland is also actively promoted by state subsidies. In addition,
there is a generally growing demand for land for infrastructure and settlements. The current estimate
of probable excess lands qualifying for conversion to other land-use in the near future is about 600 000
ha. Conversion to grassland concerns mainly the lands of less productive regions of alpine and sub-
alpine regions.

7.4.2 Methodological aspects

The emission inventory of Cropland concerns sub-categories SBI Cropland remaining Cropland and
5B2 Land converted to Cropland. The emission inventory of Cropland considers changes in living
biomass and soil. In addition, CO, emissions resulting from application of agricultural limestone and
N,O emissions associated with soil disturbance during land-use conversion to cropland are quantified
for this category.
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7.4.2.1 Cropland remaining Cropland

For category 5BI Cropland remaining Cropland, the changes in biomass can be estimated only for
perennial woody crops. Under the conditions in this country, this might be applicable to the categories
of vineyards, gardens and orchards. Hence, to estimate emissions associated with biomass on
Cropland, we applied a default factor for the biomass accumulation rate (2.1 t C/ha/year, Table 3.3.2,
IPCC 2003) and estimated changes in the areas concerned.

The carbon stock changes in soil in the category Cropland remaining Cropland are given by changes in
mineral and organic soils. While organic soils practically do not occur on Cropland, the estimation of
emissions was made for mineral soils. Based on the average carbon content on Cropland estimated
from the detailed soil carbon maps (Fig. 7.8), we applied the default relative stock change factors Fyy,
Fumc and F; (Table 5.5, AFOLU/IPCC 2006). These differentiate management activities on individual
Cropland subcategories, in our case arable land, hop fields and the sub-categories containing perennial
woody crops. The changes in soil carbon stock associated with the annually changing proportion of
land areas of cropland sub-categories result in emissions/removals. These are calculated after
redistribution of the estimated carbon stock change over a 20-year rolling period.

The Cropland category includes emissions due to liming, which were estimated from the reported
limestone use and application area. The application of agricultural limestone was previously intensive
in this country, but decreased radically during the 1990s. Hence, the amount of limestone applied in
1990 equaled over 2.5 mil. tons, but decreased to less than 200 000 tons annually during the most
recent years (see the corresponding CRF Tables). Liming by either limestone (CaCO;) or dolomite
(CaMg(CQO3),) is used to improve soil for crop growth by increasing the availability of nutrients and
decreasing acidity. However, the reactions associated with limestone application also lead to evolution
of CO,, which must be quantified. Of the reported total limestone use in agriculture, 95 % was
prescribed to Cropland (the reminder to Grassland), based on expert judgment (V. Klement, Central
Institute for Supervising and Testing in Agriculture — personal communication, 2005). The
quantification followed the Tier 1 method of GPG for LULUCF (Eq. 3.3.6 IPCC 2003), with an
emission factor of 0.12 t C/t CaCOs.

7.4.2.2 Land converted to Cropland

Category 5B2 Land converted to Cropland includes land conversions from other land-use categories.
Cropland has generally decreased in area since 1990, by far most commonly converted to Grassland.
However, the newly introduced land-use identification system was also able to detect some land
conversion in the opposite direction, i.e., to Cropland.

The estimation of carbon stock changes in biomass in the category 582 Land converted to Cropland
was based on quantifying the difference between the carbon stock before and after the conversion,
including the estimate of one year of cropland growth (5 t C/ha; Table. 3.3.8, IPCC 2003). This
follows Tier 1 assumptions of GPG for LULUCF and the recommended default values for the
temperate zone. For biomass carbon stock on Grassland prior the conversion we used the default
factors of 2.4 t/ha for peak above-ground biomass (Table 3.4.2, IPCC 2003) and 4 (-) for the
expansion factor for roots (R:S ratio; Table 3.4.3, IPCC 2003). For biomass carbon stock on 54 Forest
Land prior conversion, we used the annually updated average growing stock volumes, species volume-
weighted wood density and BEF2, and other factors such as the below-ground biomass ratio as used
and described the 54 Forest Land category in Section 7.2.2.1 above. A biomass content of 0 t’ha was
assumed after land conversion to 5B Cropland.

The estimation of the carbon stock change in soils for the category 5B2 Land converted to Cropland in
the Czech Republic concerns the changes in mineral soils. The soil carbon stock changes following the
conversion from Forest Land and Grassland were quantified by the country-specific Tier 2/Tier 3
approach described in detail in Section 7.2.2.2 above.

The category Land converted to Cropland represents a source of non-CO, gases, namely emissions of
N,O due to mineralization. The estimation followed the Tier 1 approach of Egs. 3.3.14 and 3.3.15
(IPCC 2003). Accordingly, N,O was quantified on the basis of the detected changes in mineral soils
employing a default emission factor of 0.0125 kg N,O-N/kg N, and C:N ratio of 15.
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7.4.3 Uncertainties and time series consistency

As mentioned above, the uncertainty estimates have not yet been reported. Their implementation is
ongoing and is planned for inclusion in the near future.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year of 1990 to 2006.

7.4.4 QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and
follow the recommendations of GPG for LULUCEF. Data sources are verifiable and updated annually.
All the input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations are verifiable.

7.4.5 Recalculations
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Fig. 7.11 Current and previously reported assessment of emissions for category SB Cropland.

Similarly as for the other categories, the category of Cropland was recalculated for the whole time
period, which included both categories SB1 and 5B2. This was mainly required due to the refined
land-use change identification system producing revised area information. In accordance with this, the
current inventory consequently applies the 20-year rolling period for converted lands, according the
Tier 1 assumption of GPG for LULUCEF. Overall for the category of Cropland, the estimated emission
increased by 40 % compared to the previous estimates (Fig. 7.11). The major factors affecting the
observed differences are the newly identified areas from the improved land-use change determination
system. The implementation 20-year period for soil carbon stock assessment corrected the previous
extremes, such as that for 1988. The emission trend observed in Fig. 7.11 continues to be dominated
by emissions due to limestone application (see Section 7.3.2.1).

7.4.6 Source-specific planned improvements

Similarly as for other categories, additional efforts will be exerted to further consolidate the current
estimates for Cropland. Specific attention will be paid to verification of the activity data and factors
related to land management. The upcoming NIR should also address the assessment of uncertainties in
accordance with the requirements of GPG for LULUCF.
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7.5 Grassland (5C)
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Fig. 7.12 Grassland in the Czech Republic — distribution calculated as a spatial share of the category
within cadastral units.

7.5.1 Source category description

Through its spatial share of almost 14 % in 2006, the category of Grassland ranks third among land-
use categories in the Czech Republic. Its area has been growing rapidly since 1990 (Fig. 7.4).
Grassland as defined in this inventory corresponds to the grassland real estate category, one of the six
such categories on agricultural land in the database of “Aggregate areas of cadastral land categories”
(AACLCQ), collected and administered by COSMC. This is land mostly used as pastures for cattle and
meadows for growing feed. Additionally, the fraction of permanently unstocked cadastral Forest Land
is also included under Grassland. This is because it predominantly has the attributes of Grassland
(such as land under power transmission lines).

The importance of Grassland will probably increase in this country, both for its production role and for
preserving biodiversity in the landscape. According to the national agricultural programs, the
representation of Grassland should further increase to about 18 % of the area of the country. The
dominant share will be converted from Cropland, the share of which is still considered excessive.
After implementation of subsidies in the 1990s, the area of Grassland has increased by almost 17 % (in
2006) since 1990.

7.5.2 Methodological aspects

The emission inventory of 35C Grassland concerns sub-categories SCI Grassland remaining
Grassland and 5C2 Land converted to Grassland. Similarly to 5B Cropland, the emission inventory of
5C Grassland considers changes in living biomass and soil. Additionally, the effect of application of
agricultural limestone is quantified for this category.
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7.5.2.1 Grassland remaining Grassland

For the category 5C1 Grassland remaining Grassland, the assumption of no change in carbon stock
held in living biomass was employed, in accordance with the Tier 1 approach of IPCC (2003). This is
a safe assumption for the conditions in this country and any application of higher tier approaches
would not be justified with respect to data requirements and the expected insignificant stock changes.
The carbon stock change in soils encompasses changes in mineral soils, organic soils and the effect of
liming. The changes in mineral soils for the category 5C! Grassland remaining Grassland was not
explicitly estimated. It can be expected that, under the conditions in this country, the carbon stock
changes can be considered insignificant as no explicit change has occurred in the management
practiced on this land-use category. The application of Tier 1 approaches would require suitable
stratification of soil types for major grassland types, which is not currently substantiated. The carbon
stock changes for organic soil can be considered negligible, due to the insignificant representation of
this subcategory and no specific management imposed on these lands in this country. Hence, the only
explicitly quantified effect on soil carbon is that of limestone application. This was quantified as
described in Section 7.3.2.1 for 5B Cropland. The applicable amount of limestone was set at 5 % of
the reported limestone use on agricultural lands, based on expert judgment (V. Klement, Central
Institute for Supervising and Testing in Agriculture — personal communication, 2005).

7.5.2.2 Land converted to Grassland

For category 5C2 Land converted to Grassland, the estimation concerns carbon stock changes in
living biomass and soils. For living biomass, the calculation used Eq. 3.4.13 (IPCC 2003) with the
assumed carbon content before the conversion of 5B Cropland set at 5 t C/ha (Table 3.4.8; IPCC
2003) and that of Forest land calculated from the mean growing stock volumes as described in Section
7.3.2.2 above. The carbon content immediately after the conversion was assumed to equal zero and
carbon stock from one-year growth of grassland vegetation following the conversion of 6.8 t C/ha
(Table 3.4.9; IPCC 2003).

The estimation of carbon stock change in soils for the category of 5C2 Land converted to Grassland in
the Czech Republic concerns the changes in mineral soils. The soil carbon stock changes following the
conversion from 354 Forest Land and 5B Cropland were quantified by the country-specific
Tier 2/Tier 3 approach described in detail in Section 7.2.2.2 above.

7.5.3 Uncertainties and time series consistency

As mentioned above, the uncertainty estimates have not yet been reported. Their implementation is
ongoing and is planned for inclusion in the near future.

Time series consistency is ensured as the inventory approaches concerned are employed identically
across the whole reporting period from the base year of 1990 to 2006.

7.5.4 QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and
follow the recommendations of GPG for LULUCEF. Data sources are verifiable and updated annually.
All the input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations are verifiable.
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7.5.5 Recalculations
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Fig. 7.13 Current and previously reported assessment of emissions for category SC Grassland. The values
are negative, hence representing net removals of green-house gases.

Similarly as for other categories, the items concerning the category of 5C Grassland were recalculated
for the whole time period, which concerned both categories SC1 and 5C2. This was required due to the
refined land-use change identification system producing revised area information. Secondly, the
current inventory consequently applied the 20-year rolling period for all converted lands, according to
the Tier 1 assumption of GPG for LULUCF. Overall for the category of Grassland, the estimated
emission removals decreased on an average by 65 % compared to the previous estimates (Fig. 7.11).
The major factors affecting the observed differences were the newly identified areas from the
improved land-use change determination system and the implementation of 20-year default period for
transient soil carbon stock change. The category of 5C Grassland remains a small sink of emissions
for the whole reporting period (Fig. 7.11), which is primarily determined by the long term trend of
5B Cropland conversion to 5C Grassland.

7.5.6 Source-specific planned improvements

For the category of Grassland, further efforts to consolidate the emission estimates are expected. This
includes primarily verification of the activity data. The upcoming NIR should also address the
assessment of uncertainties in accordance with the requirements of GPG for LULUCF.
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7.6 Wetlands (5D)
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Fig. 7.14 Wetlands — distribution calculated as a spatial share of the category within cadastral units.

7.6.1 Source category description

Category 5D Wetlands as classified in this emission inventory includes riverbeds, and water reservoirs
such as lakes and ponds, wetlands and swamps. These areas correspond to the real estate category of
water area of the “Aggregate areas of cadastral land categories” (AACLC), collected and administered
by COSMC. It should be noted that there are about 11 wetlands identified as Ramsar'” sites in this
country. However, these areas are commonly located in several IPCC land-use categories and are not
directly comparable with the actual content of the 5D emission category.

The area of 5D Wetlands currently covers 2.0 % of the total territory. This area has been growing
steadily since 1990 (Fig. 7.4) with an even stronger trend since 1970. It can be expected that this trend
will continue and that the area of Wetlands will increase further. This is mainly due to programs aimed
at increasing the water retention capacity of the landscape'.

7.6.2 Methodological aspects

The emission inventory of sub-category 5DI Wetlands remaining Wetlands can address the areas in
which the water table is artificially changed, which correspond to peat-land draining or lands affected
by water bodies regulated through human activities (flooded land). Both categories are insignificant
under the conditions in this country. Hence, the emissions for SD1 Wetlands remaining Wetlands were
not explicitly estimated and they can safely be considered negligible.

12 Convention on Wetlands, Ramsar, Iran, 1971

'3 Based on the land-use history, the growth potential could be considered to be rather large. For example, as of
1990, the category included 50.7 th. ha of ponds, which represented only 28 % of their extent during the peak
period in the 16™ Century (Marek 2002)
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Sub-category 5D2 Land converted to Wetlands encompass conversion from 54 Forest Land,
5B Cropland and 5C Grassland. This is a very minor land-use change identified in this country, which
corresponds to the category of land converted to flooded land. The emissions associated with this type
of land-use change are derived form the carbon stock changes in living biomass. They were estimated
using the Tier 1 approach and Eq. 3.5.6 of GPG for LULUCF, which simply relates the biomass stock
before and after the conversion. The corresponding default values were employed: the biomass stock
after conversion equaled zero, while the mean biomass stock prior to the conversion in the 54 Forest
Land, 5B Cropland and 5C Grassland categories was estimated and/or assumed identically as
described above in Sections 7.3.2.2 and 7.4.2.2.

7.6.3 Uncertainties and time series consistency

Similarly as for other land-use categories, the uncertainty estimates are not reported here. Their
calculation is ongoing and is planned for inclusion in the upcoming NIR.

Time series consistency is ensured as the inventory approaches concerned are applied identically
across the whole reporting period since the base year 1990 until 2006.

7.6.4 QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and
follow the recommendations of GPG for LULUCF. Data sources are verifiable and updated annually.
All the input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations are verifiable.

7.6.5 Recalculations
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Fig. 7.15 Current and previously reported assessment of emissions for the category SD Wetlands.

The category of 5D Wetlands is a tiny source of emissions. This is principally a result of the steadily
increasing area of this category. This also explains why the currently estimated emissions are larger
compared to the previous inventory: the adopted refined system of land-use change identification
resulted in larger areas identified for the category 5D2 Land converted to Wetlands.

7.6.6 Source-specific planned improvements

For the category of 5D Wetlands, we plan to provide some interpretation of links between wetlands
identified under Ramsar (see '*) and the areas under the definition employed here. Secondly, the
coming NIR should also address the assessment of uncertainties in accordance with the requirements
of GPG for LULUCEF.
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7.7 Settlements (SE)
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Fig. 7.16 Settlements — distribution calculated as a spatial share of the category within cadastral units.

7.7.1 Source category description

Category SE Settlements is defined by IPCC (2003) as all developed land, including transportation
infrastructure and human settlements. For this emission inventory, the area definition under the
category SE Settlements was revised to better match the IPCC (2003) default definition. The category
currently includes two categories of the database “Aggregate areas of cadastral land categories”
(AACLC), collected and administered by COSMC, namely “Built-up areas and courtyards” and
“Other lands”. Of the latter AACLC category, all types of land-use were included with the exception
of “unproductive land”, which corresponds to category 5F Other Land. Hence, Settlements also
include all land used for infrastructure, as well as that of industrial zones and city parks, previously
included in category 5F Other Land.

The currently defined category of Settlements represents about 8.5 % of the area of the country. The
area of this category has increased since 1990 and especially during the most recent years (Fig. 7.4).

7.7.2 Methodological aspects

The emission inventory for this category concerns primarily SE2 Land converted to Settlements, while
for the category SEI Settlement remaining Settlements, emissions of CO, were considered negligible
(Tier 1, IPCC 2003). Emissions quantified in this inventory concern Forest Land converted to
Settlements. The emissions result from biomass carbon stock change, which was quantified using Eq.
3.6.1. The carbon stock prior conversion was estimated as described in Section 7.3.2.2. All biomass is
assumed to be lost during the conversion, according to the Tier 1 assumption of GPG for LULUCF.

7.7.3 Uncertainties and time series consistency

Similarly as for other land-use categories, the uncertainty estimates are not reported here. Their
implementation is ongoing and is planned for inclusion in the upcoming NIR.
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Time series consistency is ensured as the relevant inventory approaches are employed identically
across the whole reporting period since the base year of 1990 until 2006.

7.7.4 QA/QC and verification

The emission estimates are based on the activity data taken from the official national sources and
follow the recommendations of GPG for LULUCEF. Data sources are verifiable and updated annually.
All the input information and calculations are archived by the expert team and the coordinator of NIR.
Hence, all the background data and calculations are verifiable.

7.7.5 Recalculations
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Fig. 7.17 Current and previously reported assessment of emissions for the category SE Settlements.

The category of Settlements is a small source of emissions. This is a result of the increasing area of
this category. No emissions for this category were reported previously, because of different land-use
definitions.

7.7.6 Source-specific planned improvements
No improvements related specifically to this category are planned.
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7.8 Other Land (5F)

7.8.1 Source category description

Based on the recent in-country review, the definition of 5F Other Land was changed and differs from
the previous NIR submissions. Now, 5F Other Land basically represents unmanaged (unmanageable)
land areas, matching the IPCC (2003) default definition. This was assessed from the database of
“Aggregate areas of cadastral land categories” (AACLC), collected and administered by COSMC. It is
a part the AACLC category “other lands” with a dedicated land use category “unproductive land”.
This was assessed from the 2006 land consensus of COSMC. This category represents 1 % of the
country’s territory and it is considered to be constant, not involving any land-use conversion in this
inventory.

7.8.2 Methodological aspects

Change in carbon stocks and non-CO, emissions are not considered for 5F1 Other Land remaining
Other Land (IPCC 2003). Since no land-use conversion involving “other land” is assumed by this
inventory, no emissions were considered in the entire category 5F Other Land.

7.8.3 Uncertainties and time series consistency

The uncertainty estimates are not reported here. Time series consistency is ensured as the inventory
approaches and/or assumptions concerned are applied identically across the whole reporting period
from the base year 1990 to 2006.

7.8.4 QA/QC and verification

The activity data are based on land-use information from the national sources and the estimation
approaches follow the recommendations of GPG for LULUCF.

All the input information and relevant calculations are archived by the expert team and the coordinator
of NIR. Hence, all the background data and calculations are verifiable.

7.8.5 Recalculations

Due to the revised definition of the category of 5F Other Land (see 7.7.1 above), the emissions for this
category were recalculated. The currently assessed contribution is assumed zero and is not considered
for the entire reporting period, as follows from the methodological considerations (7.7.2 above)
employed.

7.8.6 Source-specific planned improvements
There are no short-term plans concerning this category.
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8 Waste (CRF sector 6)

8.1 Overview

The waste sector consists of several categories. The main source category in this sector is 64 Solid
Waste Disposal on Land with methane emissions. In 2006, this category emitted 113 Gg of methane
(2367 Gg of CO, ). A second source category consists in 68 Waste Water Handling, which are
calculated as the sum of four subcategories — emissions of methane from 6B/ Industrial Wastewater,
6B2 Domestic and Commercial Waste Water and 6B3 Other (Treatment on site) and emissions of
nitrous oxide from 6B2 Domestic and Commercial Waste Water. The sum of these subcategories in
2006 emitted 24.9 Gg of methane and 0.65 Gg of N,O (722 Gg of CO, .q ). The last source category in
this sector is incineration of municipal, clinical and hazardous waste (6C Waste Incineration) which
produced at total of 386 Gg of fossil CO, this inventory year. In total, sector 6 Waste produced 3 475
Gg of CO; .

Tab. 4.1 Overview of significant categories in this sector (2006)

Category Character of category Gas % of total GHG*
6A Solid Waste Disposal on Land KC (LA, TA, LA*, TA%*) CH, 1.60
6B Waste Water Handling non-KC CH, 0.35
6C Waste Incineration KC (TA, TA¥*) CO, 0.26
6B Waste Water Handling non-KC N,O 0.13

* assessed without considering LULUCF
KC: key category, LA, LA*: identified by level assessment with and without considering LULUCF, respectively
TA, TA*: identified by trend assessment with and without considering LULUCEF, respectively

CHMI cooperated with professional workplaces in compilation of the emission inventory from this
sector, in particular with the Institute for Environmental Science of the Faculty of Sciences at Charles
University in Prague (PfFUK) (Havranek, 2001), the University of Chemical Technology (VSCHT)
(Dohanyos and Zabranska, 2000; Zabranska, 2002; Zabranska, 2004) and the Institute for Research
and Use of Fuels in Prague Béchovice (UVVP) (Straka, 2001). In the framework of this cooperation,
all the emission inventories in this category were recalculated for the entire time series from the
reference year of 1990 to the present. At the present time, this sector is managed by the Charles
University Environmental Center (CUEC).

8.2 Solid Waste Disposal on Land (6A)

8.2.1 Source category description

Treatment and disposal of municipal, industrial and other solid waste produces significant amounts of
methane (CH,4). Decomposition of organic material derived from biomass sources (e.g., crops, wood)
is the primary source of CO, released from waste. These CO, emissions are not included in national
totals, because the carbon is of biogenic origin and net emissions are accounted for under land use
change and forestry.

This category produces emissions of other pollutants, such as non-methane volatile organic
compounds (NMVOC) as well as smaller amounts of nitrous oxide (N,0), nitrogen oxides (NOx) and
carbon monoxide (CO). In this report, only CH, is addressed.
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8.2.2 Methodological issues

The key activity data for methane quantification from 64 Solid Waste Disposal on Land consists in the
amount of waste disposed in to landfills. The share of the total is given in Tab. 8.2. Annual disposal is
depicted in Fig.8.1. Data for annual disposal are taken from mixed sources because data from 1950 to
the present day are required for correct application of FOD model (first order decay model). These
data are not available in this country; therefore we used an assumption that is described in the working
paper published on this aspect (Havranek, 2007).

Tab. 8.2 Municipal waste utilization and disposal practices in the Czech Republic (Gg), 2006

Total Utilisation | Recovery | Recycling Use of Depositio | Biological | Treatment | Combusti | Physical- Other
disposal of waste | of organic of waste for n under treatment by soil on on land | chemical cate-
and as a fuel | substances | inorganic | reclaiming ground (D8) processes (D10) treatment gories
utilisation (R1) (R3) matter landscape (Landfilling) (D2) (D9)
(R4-R5) (N1) (D1)
4150 379 101 93 174 3224 10 0 2 7 160
100% 9% 2% 2% 4% 78% 0% 0% 0% 0% 4%
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Fig. 8.1 Waste disposal in to landfills 1950-2006, Czech Republic.

The tier 2 FOD approach was used for estimation of methane emissions from this source category.
This is actually the basic tier for this category in the new methodology. The first order decay (FOD)
model assumes gradual decomposition of waste disposed in the landfill. The IPCC Spreadsheet for
“Estimating Methane Emissions from Solid Waste Disposal Sites” (SWDS), which is part of the new
IPCC methodology guidelines, 2007 (referred further on as the IPCC model, 2006) was used for
calculation of GHG emissions.

Waste composition

Waste composition is also problematic for the same reason as the amount of waste. No data are
available on the waste composition in 1950 and there are also no data that can be quoted and taken as
representative for the country in the following years. Some measurements have been performed but
seem to be rather local and the general Municipal Solid waste (MSW) composition can differ
substantially. Therefore, we assumed that the waste composition (waste stream percentages) is same as
the reference IPCC values for Eastern Europe. We also assume (due to the lack of national data) that
this composition was similar throughout the entire time series. The composition distribution is given in
Tab. 8.3.
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Tab. 8.3 Default waste composition for the Eastern Europe (IPCC model, 2006)

Food 30 % Textile 4.5 %
Garden 0% Nappies 0%

Paper 22 % Plastics, other inert 36 %
Wood 7.5%

Organic carbon
Information on the waste composition is useful only if we know how much organic carbon a particular
waste stream contains. For this estimation, the author used the default values suggested by IPCC. The

default value was also used for the fraction of Degradable Organic Carbon (DOC) that actually
decomposed (DOC; = 0,5).

Methane generation rate

The methane generation rate (k) is closely related to the particular substance and the available
moisture. For the FOD equation, the author used the rates for particular waste streams (wood, paper
etc.) based on the default IPCC values for defined climatic conditions (see Tab. 8.4).

Tab. 8.4 Degradable organic carbon fraction — wet waste (IPCC model, 2006)

Range Default Used values
Food waste 0.08-0.20 0.15 0.15
Garden 0.18-0.22 0.2 0.2
Paper 0.36-0.45 0.4 0.4
Wood and straw 0.39-0.46 0.43 0.43
Textiles 0.20-0.40 0.24 0.24
Disposable nappies 0.18-0.32 0.24 0.24

The average annual temperature in the Czech Republic is about 7 °C. The annual precipitation is
higher than potential evapotranspiration. Therefore, the author used the values for a wet temperate
climate, which are given in Tab. 8.5.

Tab. 8.5 IPCC Climate Zone Definitions (IPCC model, 2006)

Mean annual precipitation /
Mean annual temperature | Mean annual precipitation | Potential evapotranspiration
Dry temperate 0-20°C <1
Wet temperate 0-20°C >1
Dry tropical >20°C <1000 mm
Moist and wet tropical >20°C >1000 mm

Methane correction factor

Methane correction factor (MCF) is a value that express overall management of the landfills in the
country. Better-managed and deeper landfills have larger MCF values. Shallow SWDS ensure that
there is far more oxygen penetrating into the landfill body to aerobically decompose DOC. The
suggested IPCC values are given in a Tab. 8.6. Because landfill management has changed during the
period of interest, Tab. 8.7 includes various assumptions associated with this factor. Data on MCF
before 1993 are based on expert judgement. No data about unmanaged SWDS were available for
1993, so no data were included for this year.
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Tab. 8.6 Methane correction values (IPCC, 1996)

MCF
Unmanaged, shallow 0.4
Unmanaged, deep 0.8
Managed 1.0
Managed, semi-aerobic 0.5
Uncategorised 0.6
Tab. 8.7 Used MCF values in time, 1950-2006
MCF
1950 — 1959 0.6
1960 — 1969 0.6
1970 - 1979 0.8
1980 — 1989 0.9
1990 — 2005 1.0

Oxidation factor

As methane moves from the anaerobic zone to the aerobic and semi-aerobic zones close to the landfill
surface, part of it becomes oxidised to CO,. There is no conclusive agreement in the scientific
community on how intensive the oxidation of methane is. Oxidation is indeed site-specific due to the
effects of local conditions (including fissures and cracks, compacting, landfill cover etc.). No
representative measurement or estimations of oxidation factor are available for the Czech Republic.
Some studies are quoted in Straka, 2000 that mention a non-zero oxidation factor, but these figures
seem to be site-specific and therefore cannot be used as representative for the whole country.
However, the methodology (IPCC, 2000) suggests that an oxidation factor higher than 0.1 should not
be used if no site measurements are available (a larger value adds uncertainty). The author used the
recommended oxidation factor of 0.1 in our assessment.

Delay time

When waste is disposed in SWDS, decomposition (and methanogenesion) does not start immediately.
The assumption employed in the IPCC model is that the reaction starts on the first of January in the
year after deposition, which is equivalent to an average delay time of six months before decay to
methane commences. It is good practice to assume an average delay of from two to six months. If a
value greater than six months is chosen, evidence to support this must be provided. The Czech
Republic has no representative country-specific value for delay time, so the author used a default value
of 6 months.

Fraction of methane

This parameter indicates the share (mass) of methane in the total amount of Landfill Gas (LFG). In
previous calculations of methane emissions from SWDS (NIR, 2004), a value 0.61 was used. This
figure was based on measurement of a limited number of sites (Straka, 2000). This value is higher than
the range of 0.5-0.6 suggested by IPCC. In this work, we revised these values based on new evidence
(MTI, 2005). MTI receives annual reports from landfills capturing their LFG; SWDS report the gross
calorific value of their captured LFG. We used this value for comparison with the gross calorific value
of pure methane, yielding a value 0.55, which was used in the quantification.

Recovered methane

Methane that is collected by an artificial system and incinerated (e.g. for energy purposes) is not
considered as an emission of GHG (due to the biogenic origin of the carbon). Recovered methane (R)
is used in the equation in Appendix 1. There is no default value for R, so the author used country
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estimates based on Straka, 2000 and MPO, 2005". Values for particular years are shown in Table 7 of
calculation spreadsheet, CH, recovery column.

Total emissions of methane are based on the equation from the IPCC CH,4 model. Detailed time series
from 1950 with breakdown into individual waste components is given in the paper by Havranek 2007,
together with the other model outputs. Tab. 8.8 gives the trends in emissions of methane from SWDS
following recalculation.

Tab. 8.8: Emissions of methane from SWDS (Gg)

CH, generation CH, recovery CH, oxidised CH, emission
1990 91.2 -3.3 -8.8 79
1991 95.2 -3.3 -9.2 83
1992 99.0 -3.5 -9.6 86
1993 102.9 -3.5 -9.9 89
1994 106.7 -3.5 -10.3 93
1995 110.3 -3.5 -10.7 96
1996 113.9 -6.0 -10.8 97
1997 117.6 -11.8 -10.6 95
1998 121.2 -13.1 -10.8 97
1999 124.8 -13.7 -11.1 100
2000 127.2 -13.4 -11.4 102
2001 130.4 -14.1 -11.6 105
2002 133.4 -15.5 -11.8 106
2003 134.5 -16.0 -11.9 107
2004 137.8 -16.4 -12.1 109
2005 141.1 -17.0 -12.4 112

8.2.3 Uncertainties and time-series consistency

Due to lack of country-specific data, the default values are accompanied by uncertainty. Havranek,
2007, contains a sensitivity analysis for several key factors and assumptions, but overall quantification
of uncertainties is lacking. This is considered a high priority and will be addressed in subsequent
years. Due to application of new tier and whole subcategory recalculation, it can be stated that this
category is methodologically consistent. Inconsistencies in data sources are inherent to long time of
activity data series and cannot be resolved other than by uncertainty assessment in total emissions.

8.2.4 QA/QC and verification

Activity data from national agencies and ministries are the subjects internal QA/QC mechanisms.
Recalculation that is fully described in Havranek, 2007 was approved by the in-country review team in
2007.

8.2.5 Recalculations

Source category 64 Solid Waste Disposal on Land was completely recalculated for this submission.
The recalculation and reasoning for all the variables used are fully described in Havranek, 2007 and
the results were approved by the UNFCCC in-country Expert Review Team in 2007.

' Data up to 2002 are based on Straka, 2000, year 2002 is expert estimate based on trend and 2003 on is based
on MPO 2005.
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8.3 Waste-water Handling (6B)

8.3.1 Source category description

This category has CRF code 6B and consists of four separately calculated sub-categories — emissions
of methane from 6B Industrial Wastewater, 6B2 Domestic and Commercial Waste Water and 6B3
Other (Treatment on site) and emissions of nitrous oxide from 682 Domestic and Commercial Waste
Water.

8.3.2 Methodological issues

The basic factor for determining methane emissions from wastewater handling is the content of
organic pollution in the water. The content of organic pollution in municipal wastewater and sludge is
given as BODjs (the biochemical oxygen demand). BOD is a group method of determination of organic
substances and expresses the amount of oxygen consumed in the biochemical oxidation, and is thus a
measure of biologically degradable substances. In contrast, COD (chemical oxygen demand) is the
amount of oxygen required for chemical oxidation and includes both biologically degradable and
biologically non-degradable substances. COD is used according to the Revised 1996 IPCC Guidelines,
1997 for calculation of methane emissions from industrial wastewater and is always larger than BOD.
The current [IPCC methodology employs BOD for evaluation of municipal wastewaters and sludge and
COD for industrial wastewaters. The new method is also extended to include determination of
emissions from sludge that are primarily the products of various methods of treatment of wastewaters
and, under anaerobic conditions, may contribute to methane production and methane emissions. The
amount of nitrous oxide emitted from wastewaters is a function of protein consumption in the
population rather than BOD or COD.

8.3.2.1 Industrial wastewater (6B1)

The main activity data for estimation of methane emissions from this subcategory is derived from
determination of the amount of degradable pollution in industrial wastewaters. In this inventory, we
use specific pollution production - the amount of pollution per production unit - kg COD / kg product
and then we multiply this value by the production, or a value derived from the overall amounts of
industrial wastewater and from a qualified estimate of their concentrations (in kg COD/m’). We used
the procedure in the IPCC methodology (Revised 1996 IPCC Guidelines, 1997; Good Practice
Guidance, 2000). The necessary activity data were taken from the material of CSO (Czech Statistical
Office) (Statistical Yearbook 2006, 2007) and the other parameters required for the calculation were
taken from the IPCC Good Practice (Good Practice Guidance, 2000). On the basis of information on
the total amount of industrial wastewater of 191 mil.m® (actually 186 mil.m’ were treated)
(Environmental Statistical Yearbook 2006, 2007), it was also possible to determine the "unidentified"
amount of wastewater (5 mil.m’), which was assigned an average concentration of 3 kg COD/m’. In
addition, in accordance with the Revised 1996 IPCC Guidelines, 1997, it was estimated that the
amount of sludge equals 10 % of the total pollution in the industrial water (more was reported in some
branches) (Dohanyos and Zabranska, 2000; Zabranska, 2002; Zabranska, 2004), see Tab. 8.9.

In accord with Good Practice Guidance, 2000 the maximum theoretical methane production By was
considered to equal 0.25 kg CHy/kg COD. This value is in accordance with national factors presented
in Dohanyos and Zabranska, 2000.

The calculation of the emission factor for wastewaters is based on a qualified estimate of the ratio of
the use of individual technologies during the entire recalculated time series. In the future, this ratio
will shift towards anaerobic treatment of wastewaters and sludge because of the energy advantages of
this means of treating wastewaters. Tab. 8.10 describes this trend. The conversion factor for anaerobic
treatment is 0.06 and, for aerobic treatment, 0.7.
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Tab. 8.9 Estimation of COD generated by individual sub-categories 2006

Production | COD/m® | Wastewater/t Share of COD of COD of
[kt/year] [kg /m’] [m*/t] sludge [%] | sludge [t] | wastewater [t]

Alcohol Refining 56 11.0 24.00 0.10 13421 1491
Dairy Products 1117 2.7 7.00 0.10 18 995 2111
Malt & Beer 2311 2.9 6.30 0.10 38 006 4223
Meat & Poultry 667 4.1 13.00 0.25 26 654 8 885
Organic Chemicals 161 3.0 67.00 0.10 29 062 3229
Pet. ref./Petrochemicals'® 0 1.0 0.60 0.10 0 0
Plastics and Resins 0 3.7 0.60 0.10 0 0
Pulp & Paper 752 9.0 162.00 0.25 822118 274 039
Soap and Detergents 34 0.9 3.00 0.10 77 9
Starch production 71 10.0 9.00 0.10 5728 636
Sugar Refining 492 3.2 9.00 0.10 12753 1417
Textiles(natural) 53 0.9 172.00 0.10 7435 826
Vegetable Oils 100 0.9 3.10 0.10 237 26
Vegetables, Fruits & Juices 92 5.0 20.00 0.25 6930 2310
Wine & Vinegar 78 1.5 23.00 0.10 2416 268
Unidentified wastewater 8 447 3.0 1.00 0.10 22 807 2534
Total 1006 639 302 005

Tab. 8.10 Parameters for CH, emissions calculation from industrial wastewater 1990-2005

MCF 1990 1993 1996 1999 2002 2005 2006
Non-treated 0.05 29 % 18 % 13 % 5% 7% 3% 3%
Aerobic treatment of water 0.06 67 % 73 % 70 % 70 % 65 % 68 % 68 %
Anaerobic treatment of water 0.70 4% 8 % 17 % 25 % 28 % 29 % 29 %
Aerobic treatment of sludge 0.10 40 % 40 % 40 % 40 % 30 % 27 % 27 %
Anaerobic treatment of sludge 0.30 60 % 60 % 60 % 60 % 70 % 73 % 73 %

In contrast to a quite stable value for wastewater treatment technologies (6B2), the ratio used for
sludge continues to shift in favour of anaerobic treatment. This is mostly due to its economic
efficiency. The calculation of the emission factor for sludge was based on the assumption that 27 % is
treated anaerobically with a conversion factor of 0.3 and the remaining 73 % by other, especially
aerobic, methods with a conversion factor of 0.1. Similarly as in 6B2, it is assumed that all the
methane from the anaerobic processes is burned (mostly usefully in cogeneration units, as flaring is
used less and less and cogeneration technology seems to be economically effective); however, in
contrast to municipal wastewaters, methane from anaerobic sludge and wastewaters is included. This
assumption is based on national standards and regulations presented in the subchapter below
(Zabranska, 2004). For calculation of the methane emissions, it is sufficient to consider only aerobic
processes (where the methane is not oxidized to biological CO,). Experts at the University of Chemical
Technology recommended the conversion factors and other parameters given in this part, see
Dohanyos and Zabranska, 2000; Zabranska, 2004.

Quantification of methane from this subcategory uses the tier 1 approach. This approach quantifies
emissions by multiplying the maximum methane generation capacity weighted by MCF (weights for
industrial wastewaters and sludges are given in Tab. 8.10) and then multiplying the total COD

"> Due to changes in statistical data we are unable to identify Pet. ref./Petrochemicals and Plastics and Resins
anymore and they are summed up in unidentified waste water category.
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pollution (Tab. 8.9) from sludges or wastewaters by the result. Recovered methane is then subtracted.
The results for the 1990-2006 time series are given in Tab. 8.11.

Tab. 8.11 Emissions of CH, (Gg) from 6B1, 1990-2006, Czech Republic

1990 2000 2001 2002 2003 2004 2005 2006

CH, production 49.8 63.5 66.4 77.4 75.4 77.4 76.9 80.6
Oxidized CH, 25.3 50.3 55.5 64.5 63.0 65.0 64.7 67.9
Total CH, emissions 24.5 13.3 10.9 12.9 12.3 12.2 12.1 12.7

8.3.2.2 Municipal and commercial wastewater treatment (6B2) and treatment on site
(6B3)

The basic activity data (and their sources) for determining emissions from these subcategories are as
follows:

. the number of inhabitants (source Czech Statistical Office)

. the organic pollution produced per inhabitant (source IPCC default value)

. the conditions under which the wastewater is treated. (source Czech Statistical Office,
with some specific national factors)

o the amount of proteins in the diet of the population (source FAO)

Calculations for conditions in this country are based on pollution production per inhabitant of 18.25 kg
BOD p.a. (Revised 1996 IPCC Guidelines, 1997), of which approx. 33 % is present in the form of
insoluble substances, i.e. is separated as sludge. This factor was changed slightly in 2003 mainly due
to increased savings in water use (approx 10-20 %). The total amount of organic pollution is constant,
but the density is higher than for the period before 2003. From 2003 onwards, we assumed that 40 %
of BOD is separated as sludge. (Zabranska, 2004).

Other data entering the calculation also include the number of inhabitants connected to the sewers and
the percentage of treated wastewaters collected in the sewers. Tab. 8.12 gives the amount for the time
series.

According to the IPCC Good Practice Guidance (2000), the maximum theoretical methane production
B0 equals 0.25 kg CHy/kg COD, corresponding to 0.6 kg CHy/kg BOD. This data is used to determine
the emission factors for municipal wastewaters and sludges. In determining the emission factor for
sludges, it is necessary to evaluate the technology used to treat the particular sludge and to assign a
conversion factor to it - Methane Conversion Factor, MCF - giving the part of the organic material that
will be transformed into methane (the remainder to CO,). The literature (Dohanyos and Zabranska,
2000; Zabranska, 2004) gives a survey of the nationally specific factors for the ratio of aerobic and
anaerobic technologies for 1990-2004, given in Tab. 8.13. There is also a certain fraction of
wastewater that does not enter the sewer system and is treated on-site. For this situation, the IPCC
methodology (Revised 1996 IPCC Guidelines, 1997; Good Practice Guidance, 2000) recommends that
separation into wastewaters and sludges not be performed (this corresponds to latrines, septic tanks,
cesspools, etc.). The residual wastewater in the Czech Republic that does not enter the sewer system is
considered to be treated on-site. All methane generated in anaerobic processes for sludge is considered
to be removed (recovered for energy purposes or flared). The remaining methane is considered to be
emitted. This assumption is based on Czech national standards (to certain degree similar to ISO
standards) CSN 385502, CSN 105190 and CSN 756415. On the basis of these standards, every
wastewater treatment facility is obliged to maintain safety and abate gas emission. Leakage could
occur only during accidents, but the amount of methane emitted seems to be insignificant (the estimate
by expert judgment is less than 1 % of the total amount) (Zabranska, 2004).

In the estimation of methane emissions from wastewaters and sludges, it is necessary to determine the
total amount of organic substances contained in them and to determine (estimate) the emission factors
for the individual means of wastewater treatment. For this purpose, professional cooperation was
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undertaken with the University of Chemical Technology and a study was carried out (Havranek, 2001),
supplementing an earlier study (Zabranska, 2002) and related to a new study (Zabranska, 2004)

Tab. 8.12: Population connection to sewers and share of treated water, 1990-2006, Czech Republic

Total Total
population Sewer Water population Sewer Water

(thous. connection treated (thous. connection treated

pers.) (%) (%) pers.) (%) (%)
1990 10 362 72.6 73.0 1999 10 282 74.6 95.0
1991 10 308 723 69.6 2000 10272 74.8 94.8
1992 10317 72.7 78.7 2001 10 224 74.9 95.5
1993 10330 72.8 78.9 2002 10 201 77.4 92.6
1994 10 336 73.0 82.2 2003 10 202 71.7 94.5
1995 10 330 73.2 89.5 2004 10 207 77.9 94.9
1996 10315 73.3 90.3 2005 10 234 79.1 94.6
1997 10 303 73.5 90.9 2006 10 267 80.0 94.2
1998 10 294 74.4 91.3

(Source: CSO)

Tab. 8.13: Methane conversion factors (MCF) and share of individual technology types [%], 1990-2005

MCF 1990 1993 1996 1999 2002 2005 2006
On-site treatment'® 0.15 100 100 100 100 100 100 100
Discharged into rivers 0.05 27 21 10 5 7 5 6
Aerobic water 0.05 48 54 65 70 68 72 71
Anaerobic water 0.50 25 25 25 25 25 23 23
Aerobic sludge 0.10 45 40 35 30 20 15 15
Anaerobic sludge 0.50 55 60 65 70 80 85 85

The method of quantification is described in the IPCC guidelines as a tier 1 approach and in this
subcategory we follow it without any modification. The amount of methane emitted from 6B2 is given
by the equation:

Total Gg CH4 p.a. = Gg CH4 (tos) + Gg CH4 (wwt) + Gg CH4 sld) = R

Where fos is the part of the wastewater treated on site, wwt is the part treated as wastewater and s/d is
the part treated as sludge. R is the recovered methane (flared or used as gas fuel). Each part (tos, wwt,
sld) is calculated as the share of this part in the organic pollution (according to Tab. 8.13), multiplied
by an emission factor.

Particular MCFs are calculated as a weighted average — thus, the ww¢ emission factor is, in fact, the
maximum methane capacity multiplied by the weighted average of MCF for aerobic, anaerobic and
river discharge treatment options. The results for 2006 are presented in Tab. 8.14.

16

amount of people not connected to sewers (Tab. 8.12)

Amount of organic pollution associated to this technology is average pollution per capita multiplied by
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Tab. 8.14: Emissions of CH, and N,O (Gg) from 6B2 and 6B3, 1990-2006, Czech Republic

1990 2000 2001 2002 2003 2004 2005 2006
CH, production 223 239 24.9 25.1 27.0 27.0 27.3 27.5
Oxidized CH, 7.4 9.7 11.1 11.4 14.8 14.8 15.1 153
Total CH4 emissions 14.9 14.3 13.9 13.8 12.3 12.3 12.2 12.2
Total N,O emissions 0.52 0.65 0.64 0.64 0.64 0.64 0.64 0.65

Determination of N,O emissions from municipal wastewater is part of a broader complex of
calculations, concerned particularly with the area of agriculture. Tier 1 calculation is based on the
number of inhabitants and estimation of the average annual protein consumption. The N,O emissions
according to the Revised 1996 IPCC Guidelines, 1997 would then equal:

N,O emissions = 10 267 000 x 25 x 0.16 x 0.01 x 44 /28 /1 000 000 = 0.65 Gg

The values of 0.16 kg N/kg protein and 0.01 kg N,O-N/kg N correspond to the mass fraction and
standard recommended emission factor. The amount of proteins consumed in the Czech Republic is
derived from the nutrition statistics of FAO (Faostat, 2005).

8.3.3 Uncertainties and time-series consistency

This particular category is methodologically consistent and each year is quantified using the same
method. Data sources for methane activity data are the same and therefore we can also assume activity
data consistency in time. Very few specific national factors are used (mainly the share of each
treatment technology in the country) and most of the activity data are based on statistics from the
Czech Statistical Office.

Consistency of the time series can be disturbed by non-continuous changes in technology shares,
based on particular studies in time and, as for industrial waters, by a change in the activity data from
the survey, where the statistical office may deny access to data that are the subject of business secrecy.
Consistency of N,O quantification is disturbed by a change in the activity data source in 2000 (global
nutrition values were replaced by country-specific protein consumption), which led to slight increase
in this subcategory. It is planned to smooth the trend and recalculate this according to new data;
however the overall insignificance of this sub-category places it at low priority at the moment.

The uncertainty of most of the factors (default IPCC values) is determined according to the IPCC
guidelines. The overall uncertainty of the source category has not yet been quantified and it expected
that a software tool will be employed for this purpose in subsequent years.

8.3.4 QA/QC and verification

Activity data are taken from official channels (Czech Statistical Office). Quality assurance of the
activity data is guaranteed by the data provider - the Czech Statistical Office; the use of standardized
comprehensive methodology harmonized with the EU is guaranteed. However, this office does not
calculate or publish inaccuracy or uncertainty values for their data.

8.3.5 Recalculations
There were no recalculations from the last NIR.
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8.4 Waste incineration (6C)

8.4.1 Overview

This category contains emissions from waste incineration in the Czech Republic. Types of waste
incinerated include municipal solid waste (MSW), industrial waste, hazardous waste, clinical waste
and sewage sludge. Waste incineration is defined as the combustion of waste in controlled incineration
facilities. Modern waste incinerators have tall stacks and specially designed combustion chambers,
which ensure high combustion temperatures, long residence times, and efficient waste agitation while
introducing air for more complete combustion. This category includes emissions of CO, and N,O from
such practices.

8.4.2 Source category description

Incineration of municipal solid waste does not have a long tradition in the Czech Republic. The first
incinerator plant was built in 1989 in Brno (SAKO a.s.). Since then, two other incinerators have been
built - one in Liberec (TERMIZO) and the newest one in 1998 in Prague (Prazské sluzby a.s.). The
total capacity of municipal waste incinerators in the Czech Republic is given in Tab. 8.15.

Tab. 8.15 Capacity of municipal waste incineration plants in the Czech Republic, 2006

Incinerator Capacity (Gg)
TERMIZO 96
Prazské sluzby a.s. 310
SAKO as. 240

There are also 76 other facilities incinerating or co-incinerating industrial waste with a total capacity
600 Gg of waste. Most of this capacity is not used.

8.4.3 Methodological issues

Consistent with the 1996 Guidelines (IPCC, 1997), only CO, emissions resulting from oxidation,
during incineration and open burning of carbon in waste of fossil origin (e.g., plastics, certain textiles,
rubber, liquid solvents, and waste oil) are considered in net emissions and should be included in the
national CO, emissions estimate.

Estimation of CO, emissions from waste incineration is based on the tier 1 approach (Good Practice
Guidance, 2000). It assumes that total fossil carbon dioxide emissions are dependent on the amount of
carbon in waste, on the fraction of fossil carbon and on the combustion efficiency of waste
incineration. As no country-specific data were available for the necessary parameters the calculation
default data was taken from the IPCC Good Practice Guidance (Good Practice Guidance, 2000), see
Tab. 8.16. Data for 2003 are given in Tab. 8.17 and the model equation for the category of municipal
waste is given in a box below the table.
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Tab. 8.16: Default data used for emission of CO, from waste incineration (Good Practice Guidance, 2000)

Amount of carbon fraction Fossil carbon fraction Combust efficiency
Municipal Solid Waste 0.4 0.4 0.95
Clinical Waste 0.6 0.4 0.95
Hazardous Waste 0.5 0.9 0.995
Sludge Waste 0.3 0 0.95

Tab. 8.17: Various waste type incinerated (CSU, hazardous waste disposal in 2006)

Gg of waste
Municipal Solid Waste 382
Clinical Waste 2
Hazardous Waste 105

Based on the suggested range of emission factors (Good Practice Guidance, 2000, waste chapter) we
estimated the N,O emission from waste incineration in the Czech Republic. The suggested emission
factor range for grate furnace incineration of waste is between 5.5- 66 kg of N,O per Gg of incinerated
MSW. We used the suggested average value of 35 kg of N,O per Gg of waste. Data on incinerated
waste were taken from Tab. 8.17.

N,O emissions = MSW x EF /1000 000 =382 x 35/1000000 = 0.013 Gg of N,O

Using GWP of 310 for N0, 0.014 Gg equals 4.14 Gg of CO, equivalents.

Tab. 8.18 Emissions of GHG (Gg) from 6C, 2003-2006

2003 2004 2005 2006
CO, emissions 245.78 225.53 232.99 212.82
N,O emissions 0.015 0.014 0.015 0.013

8.4.4 Uncertainties and time-series consistency

The new methodological approach (tier 1) was adopted in the previous year and so far only the time
series for 2003 has been recalculated. We plan to recalculate the whole time series from 1990 to
improve the methodological consistency of this source category. This task has moderate priority. New
IPCC methodologies (IPCC, 2007) also include a method for estimation of CH,; from waste
incineration and in time we plan to enlarge this category for the additional gas. However, the estimated
small amount of the gas in the total gives this low priority.

8.4.5 QA/QC and verification

Activity data are taken from the official channels (Czech Statistical Office). Quality assurance of the
activity data is guaranteed by the data provider - the Czech Statistical Office; the use of standardized
comprehensive methodology harmonized with the EU is guaranteed. However, this office does not
calculate or publish the inaccuracy or uncertainty of their data. We cross-check data on incineration of
MSW with companies.

8.4.6 Recalculations
There were no recalculations from last year.
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9 Recalculations

9.1 History of Czech Inventories

The first attempt of compilation of a complete Czech GHG Inventory was done in 1994 as a part of the
“Country study project” supported by the U. S. Government. This Inventory was based on an older
version of the [PCC Methodology and was prepared by non-governmental organization SEVEn in co-
operation with CHMI (Tichy ef al, 1995).

The first version of the Czech GHG Inventory compiled by CHMI under the supervision of the
Ministry of Environment was prepared in 1995 and 1996 for 1990 - 93 and 1994 - 1995 periods,
respectively (Fott et al, 1995, 1996). Both inventories were based on the former version of the IPCC
Methodology and were considerably inspired by the “Country study”, in both the positive and the
negative sense. Relevant emissions / removals estimates for the 1990 - 1995 period were also
summarized in the Second National Communication in 1997.

Older results presented before 1997 were distorted by some imperfections and gaps due to application
of the older version of the IPCC guidelines and application of obsolete national studies concerning
agriculture and waste sectors. The chief imperfections can be characterized in this way:

A) All N,O emission were completely distorted: while N,O emission from fuel combustion were
significantly overestimated by using EFs based on the obsolete CORINAIR90 guidebook,
emissions from agriculture were, on the contrary significantly underestimated using the older
version of the IPCC Guidelines (as is explained in Chapter 6).

B) Methane emissions from agriculture based on the older national study issued even before the first
version of the IPCC methodology (only the draft version was available) appear out-of-date at the
present time. Emission estimates based on this study are rather underestimated in comparison with
other European countries. This case is analyzed in detail in Chapter 6. In contrast to N,O, where
the relevant methodology was changed for data after 1996, updating of the CH, data series for
enteric fermentation and manure management has been completed only recently.

Other imperfections were of less importance but not negligible, so that they had to be addressed. Some

examples are listed bellow:

1. The former estimates of CH, from the waste sector, using activity data based mainly on expert
judgment rather than on more rigorous statistics, was later found not to be in accordance with the
(Good Practice Guidance, 2000)

2. More relevant country specific data were obtained for CH4 emissions from deep coal mining in
1997, resulting in somewhat lower estimates

3. It was found after editing the (Revised 1996 IPCC Guidelines, 1997) that the Sectoral approach for
CO; used for the 1990 - 1995 period is not quite perfect and in accordance with the Revised
Guidelines. On the other hand, the Reference approach was used properly.

The editing the Revised 1966 IPCC Guidelines in 1997 formed a good basis for analyzing

imperfections in inventories. Subsequently, specifically topics A), 2) 3) and 4), occurring in the first

GHG inventories for 1990 - 1995 data, were immediately revised and employed in inventories for data

after 1996. Revision of data for CH, from Waste (topic 1) was carried out later, based on Good

Practice (Good Practice Guidance, 2000).

The described recalculations are summarized below (see Tab. 9.1).
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9.2 Overview of Recalculations

9.2.1 Previous recalculations
A survey of the most important recalculations carried out so far is given in the following table.

Tab. 9.1 Survey of previous recalculations

Year of Recalculated Recalculated Reason of Reporting of recalculated results
recal- years category recalculation
culation
1997 1990 - 95 CH, from coal National EFs were | 3" National Communication, 1999
mining, 1B1 evaluated (see
topic 2 from the Submission 2002 for UNFCCC
previous page) Explained in NIR
2001 1995 - 1998 HFCs, PFCs, SF¢ Identified gaps in 3" National Communication, 2001
import data Submission 2002 for UNFCCC
2002 1990 - 2000 CH, from Waste Application of Submission 2002- 2006 for UNFCCC

Good Practice (see | Explained in NIR
topic 1 from the
previous page)

2002- 1990 - 1995 N,O from all sources | Application of Submissions 2002 - 2006 for UNFCCC
2005 Revised IPCC Explained in NIR

Guidelines (see

topic A from the

previous page)
2002- 1990 - 1995 CO, from Energy Sectoral Approach | Submissions 2002 - 2006 for UNFCCC
2005 from Revised Explained in NIR

Guidelines applied

(see topic 3 from
previous page)

Cases of recalculations summarized above and other previous revisions are explained in more detail in
Chapters 3 - 8.

9.2.2 Recent recalculations

Many gaps and imperfections were identified in the past few years and the relevant recalculations
were carried out but were not yet reported in former submissions. Implementation of the new official
software - CRF Reporter appeared to be a good opportunity to report these recalculations, because
reporting of recalculated data is much easier in this system. Introduction of EU ETS according to
Directive 87/2003/EC was another important impetus to supplement existing inventories, especially in
the area of mineral processes. On the other hand, recalculations and revisions in LULUCF were
motivated by the necessity to properly implement the supplemented IPCC methodology (Good
Practice in LULUCF, 2003).
Summary of recent recalculations and revisions for the 1990-2004 period reported in submission 2006
(before Initial Report)
On the basis of the results of the QA/QC procedures to date and in connection with the conclusions of
the international review organized by UNFCCC, the Czech team has performed the relevant
recalculations or rearrangements in the following subcategories:
= Rearrangement of emissions from non-energy use of fuels (production of iron and steel,
production of ammonia) from category /A4 Fuel Combustion Activities to category 2 Industrial
processes, specifically 2C1 and 2B1)
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= Recalculation of emissions of methane from 4 Agriculture (enteric fermentation and manure
management) using the procedures described in the IPCC Good Practice (Good Practice
Guidance, 2000)

= Rearrangement of CO, emissions from sulphur removal from coal combustion from category 1B1c
to category 243 Limestone and Dolomite Use.

= Adding a new source (gap filling) to category 243 Limestone and Dolomite Use — emissions from
limestone and dolomite use in sinter plants.

= Recalculation of CO, emissions from category 241 Cement Production using Tier 2 methodology
based on the cement clinker production data.

= Recalculation of CO, emissions from category 242 Lime Production using data on lime and
hydrated lime production and lime use.

= Adding a new source (gap filling) to category 247.2 Brick and Ceramics — emissions from
decarbonization and fossil-organic material oxidation.

= Revision and recalculation of CO; series for 247.1 Glass Production.
=  Use of new Tier 2 methodology — “Actual emissions” for all relevant categories of F-gases.

= LULUCEF: all previously reported categories under LUCF were recalculated. They concern i)
recalculations of CO, emissions related to carbon stock change in the previous LUCF category
54 Changes in Forest and Other Woody Biomass Stocks, currently within LULUCF category
5A Forest Land, Carbon Stock Change; ii) recalculations of CH; and N,O emissions from
controlled burning, which was previously included in LUCF category 5F Other Land), currently
under the LULUCEF category 54 Forest Land, Biomass Burning

= Revision and recalculation of CHy series for 1B2b (Fugitive emissions — Natural gas)

Recalculations and revisions for the 1990-2005 period reported in submission 2007 (not responding
“in-country” review of Initial report )

Only a few recalculations were carried out in the previous - 2007 submission, which had in most cases
only little effect on resulting emissions:

Energy

In energy sector (1A) so far not reported activity data for 1996 and 1997 were submitted this year
(submission 2007). In the same time, complete recalculations of emissions in years 1996 and 1997 for
sector 1A using definitive energy balance was accomplished. It leads to differences 3.7 % for 1996
and -3.5% for 1997 in the total (aggregated) GHG emission (excluding LULUCF).

Industrial processes

In this submission only a small correction in SF¢ emissions from the subcategory “Sound-Proof

Windows” was accomplished due to improvement of relevant EF. The differences from former values
were in all cases less than 1 kt CO, eq per year.

LULUCF

A new item included in this inventory was the estimation of emissions associated with burning from
wildfires. These emissions concern the quantities of CO, and non-CO, gases (CH,4, N,O) generated in
the category 541 Forest Land remaining Forest Land, and are correspondingly pronounced in higher
categories. A minor adjustment was made in estimation of soil carbon stock change for all land use
conversions involving cropland due to adjusted factor used in calculations; see Chapter 7.3.5 of
previous NIR for details.
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9.2.3 New recalculations performed in this submission

To summarise what is important concerning recent and new recalculations - there were two important

“waves” of recalculations: (i) in the 2006 submission before the Initial Report under the Kyoto

Protocol (the Czech Republic’s Initial Report under the Kyoto Protocol, 2006) and (ii) now, in the

2008 submission, as a consequence of the “in-country” UNFCCC review that took place in March

2007. The second item (ii) is discussed in the following paragraphs.

As a result of the above-mentioned review, the Czech Republic was asked by the Expert Review Team

(ERT) to perform extra instant revisions (during 6 weeks) to prevent possible adjustment:

- To use the country-specific emission factor for CO, for coals instead of the default values to be in
line with the IPCC Good Practice Guidance

- To use the IPCC default emission factors for CH,4 and N,O for stationary fuel combustion instead
of the former national values because of lack of transparency

- To apply the Tier 2 approach (FOD) instead of Tier 1 for CH, emissions from landfills to prevent
possible overestimation of the base year (the amount of municipal waste land-filled has gradually
increased since the 1960s).

These invitational revisions and other recommendations of ERT were taken into account in this (2008)
submission and the relevant values were inserted in the CRF for respective time interval (for the
invitational revisions mentioned above, all the data have been inserted for the period since 1990).

To be more specific, important new recalculations were performed in following sectors:

Energy

In accordance with the ERT requirement, the recommended recalculations based on the official data
from the final CSO balance have been performed since 1998. Simultaneously, older data previous to
1998 were also controlled and minor corrections were introduced in some cases.

In addition, thorough recalculation has been performed in the transport sector (1A3) since 2000, to be
fully consistent with the CDV methodology. Simultaneously, it was necessary to ensure
interconnection with the former methodology used in 1990 — 1995. For air transport, activity data from
CSO was harmonized with the data from the statistics for air transport, newly establishing the
borderline between national and international air transport.

Industrial processes

In subsector 2C (production of iron and steel), two kinds of data related to coke were differentiated in
accordance with ERT: to begin with, data corresponding to coke consumption in blast furnaces,
employed for determination of CO,,and also data for production of coke in coking chambers, related to
methane emissions.

Agriculture
Only very small correction concerning histosols was employed.

LULUCF

Practically all the items concerning the LULUCF sector were recalculated for this submission. This
was required due to the implementation of the refined land use identification system, providing
improved area estimates for all the land-use categories and for the entire reporting period.
Additionally, several land-use definitions and factors used in emission estimation procedures were
revised. This inventory also consequently employs the 20-year default rolling period for converted
lands. The effects of these revisions on emission estimates are shown in relation to the previous
estimates in the graphs and are discussed in the text under the corresponding LULUCF chapters.
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Waste

On the basis of the recommendations of the international ERT inspection team, the methodology was
changed from Tier 1 to Tier 2 for calculation of methane emissions from category 64 Solid Waste
Disposal on Land. The new method calculates the dynamics of the decomposition processes in
landfills and thus provides not only better estimates of current conditions, but also reliable models for
future developments. The entire time series was recalculated according to the new methodology.

Detailed explanations of these recalculations are given in the relevant sectoral chapters.
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Annex 1

Reference Approach
and Comparison with

Sectoral Approach
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The IPCC Reference Approach is based on determining carbon dioxide emissions from domestic
consumption of individual fuels. Domestic fuel consumption is calculated in the usual manner as:

extraction + imports - exports - change in stocks

Extraction includes domestic extraction of crude oil, natural gas (of crude oil or coal origin) and hard
and brown coal. The obtaining of other solid fuels, mostly wood for burning, is given in the
calculation under the special item solid biomass. In this method, emissions from this fuel are not
included in emissions from combustion processes, as they are calculated in the inventory in the
forestry category. Imports of fuel include imports of natural gas, crude oil, petroleum products, hard
and brown coal, coke and briquettes. Exports and changes in stocks include similar items. The item
changes in stocks also includes losses and balance differences that do not entail combustion processes
and would distort the results.

Total national consumption is corrected by subtracting non-energy consumption. A substantial portion
of non-energy consumption consists in non-energy consumption of petroleum products (lubricating
and special oils, asphalt and particularly petroleum raw materials used in the production of plastics,
etc.). Non-energy products produced from hard coal in coke plants and from brown coal in the
production of town gas and energy-production gas (fuel for steam-gas systems) are also important.
Some of the intermediate products from the pyrolysis of petrochemical materials are also used directly
as heating gases and oils and some of the final products (plastics) are also burned after use. In
addition, most lubricating and special oils are finally used as heating oils or are burned during use (the
lubricating oils of internal combustion motors). Data on non-energy consumption are taken from the
Czech Statistical Office (Balance of Energy Processes in Energy Sector, 2006).

The carbon content is calculated from the corrected domestic consumption of the individual fuels
using emission factors and the emissions of carbon dioxide are then calculated by taking into account
the efficiency of conversion of carbon in the combustion process.

At the request of the Expert Review Team (CRF) these default emission factors for coals were newly
replaced by the country specific factors taken from the study (Fott, 1999). Emission factors for other
fuels than carbon and all the oxidation factors remain unchanged.

The requested recalculation for CO, emissions thus consisted in the following changes in the emission
factors employed:

= from the IPCC default value of 25.8 t C/TJ to the country specific emission factor of 25.43 t
C/TJ for Czech bituminous (hard) coal

= from the IPCC default value of 27.6 t C/TJ to the country specific emission factor of 27.27 t
C/T1J for Czech brown coal.

These CO, country specific factors of hard and brown coals were used both for the Sectroal and for the
Reference approaches.

Processing of the activity data for the Sectoral Approach is described in detail in Chapter 3, Energy.
The comparison of data on fuel consumption from the Sectoral and Reference approaches,
respectively, is presented in Tab. Al.1
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Tab. A1.1 Comparison of the Sectoral and Reference approaches — fuel consumption

Reference Sectoral Fixed Coke in Res. Oil in Total * Approach

Approach Approach Fuels ** Iron Industry | NH; Product. Difference

[T]/year] [Tl/year] [TJ/year] [TJ/year] [TJ/year] [TJ/year] [%]
1990 1 899 006 1691398 20 201 118 229 11227 1 841 055 3.1
1991 1770 924 1 655782 12 523 82 841 10 880 1762 026 0.5
1992 1631753 1 485 220 14 871 96 506 11217 1607 814 1.5
1993 1 586 646 1479 230 15 609 72 545 10 489 1577 872 0.6
1994 1512563 1359 556 19 290 77 645 11711 1468 202 2.9
1995 1579 022 1442 264 23 764 81 683 10 339 1 558 049 1.3
1996 1 649 612 1554379 14 246 75 586 11128 1 655339 -0.3
1997 1576222 1467 835 12 984 80 683 10 198 1571 700 0.3
1998 1491 248 1403 523 13 277 71273 10 513 1 498 586 -0.5
1999 1453 437 1392 461 13 423 56 561 8 955 1471399 -1.2
2000 1486 658 1437 245 12 805 66 851 10 248 1527149 -2.7
2001 1535915 1472782 16 278 62 380 8 625 1 560 065 -1.6
2002 1 496 467 1437137 13379 64 927 7525 1522 968 -1.8
2003 1 541207 1474165 12 259 71 468 9795 1 567 687 -1.7
2004 1545196 1481 639 12 106 80 100 9721 1 583 566 -2.5
2005 1541476 1495 891 12 004 69 039 8478 1585412 -2.9
2006 1 569 536 1 500 494 8518 79 482 8 086 1 596 580 -1.7

* ,Total“ is a sum of preceding columns excluding Reference Approach

** “Fixed Fuels” means non-combusted fuels containing stored carbon

It is apparent from the table that consumption of fuels taken into account in the Reference Approach
and the “Total” consumption do not differ too much. The comparison of CO, emissions is presented in

Tab. A1.2.

Tab. A1.2 Comparison of the Sector and Reference approaches — CO, emissions

Reference Sectoral Coke in Res. Oil in Total * Approach

Approach Approach Iron Industry | NH3 Product. Difference

CO, [Gg] CO, [Gg] CO, [Gg] CO, [Gg] CO, [Gg] [%]
1990 161 238 145 613 12 533 807 158 952 1.4
1991 149 741 139912 8 781 782 149 475 0.2
1992 137 075 124 194 10 230 806 135230 1.3
1993 131 760 123 104 7 690 754 131 548 0.2
1994 125 025 113312 8231 842 122 385 2.1
1995 128 814 117 653 8 659 743 127 054 1.4
1996 135 020 125200 8012 800 134 012 0.7
1997 129 140 117 785 8553 733 127 070 1.6
1998 120 749 111 052 7 555 756 119 363 1.1
1999 116 996 109 287 5996 644 115926 0.9
2000 121 307 114 345 7 086 736 122 168 -0.7
2001 123 767 116 832 6612 620 124 065 -0.2
2002 120 867 113 159 6 882 541 120 583 0.2
2003 124 541 113 504 7576 704 121 784 2.2
2004 124 701 113 159 8491 699 122 349 1.9
2005 123 577 113 769 7318 609 121 697 1.5
2006 125 446 114 516 8 425 581 123 523 1.5

* ,Total” is a sum of preceding columns excluding Reference Approach
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The table can be further extended to include CO, emissions formed by oxidation of solvents in the
Solvent Use sector and also through incineration of wastes. It can be seen from the Table A1.3 that the
differences between the Reference Approach and the sum of CO, from fossil fuels also does not
exceed £2 % in this case and the differences are even lower than in foregoing case.

Tab. A1.3 Comparison of the Reference Approach and the total of emitted CO,

Reference Sectoral Coke in | Res. Oilin | Solvent | Incinerat. | Total * Approach

Approach | Approach | Iron Ind. | NH; Prod. Use of Waste Difference

CO, [Gg] | CO,[Gg] | CO,[Gg] | CO,[Gg] | CO,[Gg] | CO,[Gg] | CO,[Gg] [70]
1990 | 161 238 145 613 12 533 807 550 159 503 1.1
1991 149 741 139912 8 781 782 514 357 | 150346 -0.4
1992 | 137075 124 194 10 230 806 476 357 | 136 064 0.7
1993 131 760 123 104 7 690 754 436 357 | 132341 -0.4
1994 | 125025 113 312 8231 842 402 357 | 123143 1.5
1995 128 814 117 653 8 659 743 382 357 | 127793 0.8
1996 | 135020 125 200 8012 800 372 357 | 134741 0.2
1997 | 129 140 117 785 8 553 733 370 357 | 1271797 1.0
1998 120 749 111 052 7 555 756 366 357 | 120 086 0.5
1999 | 116 996 109 287 5996 644 364 357 | 116 647 0.3
2000 | 121307 114 345 7 086 736 354 357 | 122879 -1.3
2001 123 767 116 832 6612 620 335 357 | 124757 -0.8
2002 | 120 867 113 159 6 882 541 325 357 | 121265 -0.3
2003 124 541 113 504 7576 704 311 368 | 122463 1.7
2004 | 124701 113 159 8491 699 305 327 | 122980 1.4
2005 123 577 113 769 7318 609 299 358 | 122354 1.0
2006 | 125466 114 516 8 425 581 298 386 | 124208 1.0

* ,Total“ is a sum of preceding columns excluding Reference Approach

In this year’s submission, the team concentrated on verification of the difference between the
Reference Approach and the Sectoral Approach. For this purpose, the comparison also included
carbon from fossil fuels that are a source of CO, emissions in the other sectors. This refers mainly to
the carbon that is reported under metallurgical coke in Sector 2 Industrial Processes. It also
encompasses residual oil, which is used for the production of ammonia, also in Sector 2 Industrial
Processes.

A certain percentage of fossil carbon is converted in transformation processes to the form of solvents,
which are used in coatings and other operations for surface treatment. This amount of carbon is
reported in Sector 3 Solvent and Other Product Use. The carbon can have two fates. Most large
painting plants are equipped with facilities for disposal of NMVOC emissions. This equipment
converts NMVOC either directly or indirectly to CO, (thermal and catalytic oxidation, biofilters).
When solvents are used in small painting plants or outside of plants, the carbon evaporates into the air
in the form of NMVOC. After a certain period of time, this is again oxidized to CO,.

Another part of fossil carbon is used as raw material for the manufacture of plastics. Plastics end up in
waste incineration plants or in landfills. In incineration plants, the carbon in the plastics is converted to
CO,. This CO, is reported in Sector 6C Waste Incineration. In managed landfills, plastics slowly
decompose through biochemical processes to form CH,. This is collected and used to produce heat and
electricity, with production of CO,.
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However, part of plastics stores carbon from petrochemical raw materials for a long time. At the
beginning of the monitored period, this fraction was estimated at 50%. The remaining 50% was
reported as fuel. Recently, plastics have been increasingly recycled. The recycled material obtained is
used to manufacture products with long lifetimes or is exported. Consequently, since 2004, the
fraction of stored carbon has been gradually increased from a value of 50% to a value of 80%. The
following survey gives the gradual increase.

2003 2004 2005 2006
0.5 0.6 0.7 0.8

In the previous submission, the amounts of the individual kinds of fuels were processed for 1990 to
1997 on the basis of the final balances. The data from preliminary balances were used in gradual
processing of data for 1998 — 2005. It is necessary to employ preliminary balances as, at the time of
preparing NIR and filling the required data into CRF, the final balance is not yet available from the
Czech Statistical Office. It is necessary to submit NIR by April 15 and, at that time, the final balance
that is available is one year older than for the last processed year. This submission newly contains
activity data from the CSO final balance from 1998 to 2005. Activity data for 2006 were processed on
the basis of the preliminary balance. In the next submission, these data will be corrected on the basis
of the final balance. Simultaneously, as was mentioned above, the country specific emission factors
were used for Czech bituminous (hard) coal and Czech brown coal instead of the formerly used default
values. Consequently, the values of the activity data and the overall CO, emissions differ somewhat
from previous submissions.

153



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THE CZECH REPUBLIC 2006

154



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THE CZECH REPUBLIC 2006

Annex 2

Key Category Analysis (Tier 1)
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Table A2.1 Spreadsheet for Tier 1 KC Analysis, 2006 - Level Assessment including LULUCF

N | Cat IPCC Source Categories GHG Em or Rem, Gg Absol., Gg LA, % Cumul, %
1] 1A [1.A Stationary Combustion - Solid Fuels o2 71 409 71 409 4587 A5 .87
4 14 |1 A SBtationary Combustion - Gaseous Fuels o2 18 038 18 038 11.84 53.71

15] 1A |1.A43 b Transport - Road Transportation o2 17 064 17 064 11.20 53 91

41| 2 [2.C.1 lron and Steel Production o2 g 425 8 425 5.53 75,44
7| 1A |1.A Stationary Combustion - Liguid Fuels o2 5502 5 502 4.27 79.70

30| 18 [1.B.1.a Coal Mining and Handling CH4 4 950 4 DE0 3.26 82 .95

GO| 5 [5.A.1 Forest Land remaining Forest Land o2 -2 997 2 997 1.97 84 .93

52| 4 [4.0.1 Agricultural Soils, Direct Emissions M2 0 2452 2 452 1.61 86.54

85| 6 |6.A Solid Waste Disposal on Land CH4 2 367 2 367 1.85 88.09

49) 4 |4.A Entetic Fermentation CH4 2323 2323 1.62 28.51

54| 4 [4.0.3 Agricultural Soils, Indirect Emissions M2 0 1764 1 764 1.16 o077

32| 2 [2.A1 Cement Production cio2 1748 1748 1.15 o1.92

34| 2 |2.A3 Limestone and Dolomite Use co2 1069 1 069 0.70 02 .62

27 1A [1.A5.b Mobile sources in Agriculture and Fore stry o2 1053 1053 0.69 033

38| 2 [2.B.2 Mitric Acid Production MN20 91a o915 0.60 9391

43| 2 [2.F.1-6F-gases Use - ODS substitutes HFC, PFC 879 579 0.58 04 .49

31| 18 [1.B.1.b Fugitive Emission from Qil, Matural Gas and Other CH4 ai=]] G531 0.45 G4 94

17 1A |1.A3 b Transport - Road Transportation M2 0 644 G4 0.42 o5 37

37 2 |2.B.1 Ammonia Production coz 581 581 0.38 Q9575

56| 6 [6.B Wastewater Handling CH4 522 522 0.34 05,09

33| 2 [2.A2 Lime Production o2 493 493 0.32 0541

500 4 (4.8 Manure Management CH4 490 490 0.32 0573

35| 2 [2.A7 Glass, Bricks and Ceramics o2 400 400 0.26 o7 .00

70| 5 |5.C2 Land comverted to Grassland coz2 -398 399 0.26 97 .26

58| B |6.C Waste Incineration coz2 386 386 0.25 97 .51

B8] & |5.A2 Land comverted to Forest Land coz2 -368 369 0.24 97.758

51| 4 [4.B Manure Management M2 0 352 352 0.23 o7 89
3| 1A |1 A Stationary Combustion - Solid Fuels M2 0 3249 320 0.2z 93,20

47| 3 |3 Solents and Other Product Use Co2 208 283 0.20 038.40

53| 4 [4.D.2 Pasture, Range and Padock Manure MN20 263 263 0.17 o5 .87

18] 1A |1.A3.c Transport - Railways o2 258 258 0.17 0574

10| 1A |1.A Stationary Combustion - Biomass CH4 286 256 017 o5 .91

48| 3 |3 Solents and Other Product Use MN20 215 215 0.14 98.05

a7 6 [6.BWastewater Handling MN20 200 200 0.13 93.18
21 1A |1 A Stationary Combustion - Solid Fuels CH4 169 165 0.11 o 20

24| 1A [1.A3 e Transport - Other Transportation o2 158 158 0.10 09 39

H1| 5 |5.A.1 Faorest Land remaining Forest Land CH4 115 115 0.02 oo 47

72| 5 |5.E.2 Land converted to Settlements co2 104 104 0.07 09.54

400 2 |2.B.5 Other MN20 o4 o4 0.06 09 .60

11| 1A |1.A Stationary Combustion - Biomass M2 0 S0 S0 0.06 =iz ala]

B8 5 [5.B.2 Land converted to Cropland o2 81 81 0.05 9 71

42| 2 |2.C.A1 Iron and Steel Production CH4 71 71 0.05 08.76

45| 2 |2.F.8B F-gases Use - Electrical Equipment =15] 50 =] 0.04 Qo 80

53| 5 [5.B.1 Cropland remaining Cropland o2 50 50 0.03 0983

16] 1A |1.A3.b Transport - Road Transportation CH4 33 33 0.02 0085
a1 1A |1.A Stationary Combustion - Gaseous Fuels CH4 31 31 0.02 9 8y

44| 2 |2 F.7 F-gases Use - Semiconductore Manufacture FPFC, SFB 28 28 0.02 j=l=R =]

28| 1A [1.A5.b Mobile sources in Agriculture and Fore stry M2 0 22 22 0.01 9 91

71| 5 |5.0.2. Land converted to Wetlands co2 19 19 0.0 09.92

21 1A [1.A.3.d Transport - Mavigation o2 19 19 0.01 09 93
9 1A |1.A Stationary Combustion - Liguid Fuels M2 0 16 16 0.01 oo 94

120 1A |1.A3.a Transport - Civil Aviation coz 16 16 0.01 93,95

52| 5 [5.A1 Forest Land remaining Forest Land M2 0 12 12 0.01 Q9 95

46| 2 [2.F.9 F-gases Use - Other SFE SFB 12 12 0.01 g 97
G| 1A |1.A Stationary Combustion - Gaseous Fuels MN20 10 10 0.01 09 97

39 2 |2.B.5 Other CH4 10 10 0. 0008

73| 5 |5.F.2. Land converted to Other Land coz2 Il v 0.00 99.93

200 1A [1.A3.c Transport - Railways M2 0 5 ] 0.00 =iz le]
8 1A |1 A Stationary Combustion - Liguid Fuels CH4 5 5 0.00 =iz le]

36| 2 |2.A7 Glass, Bricks and Ceramics CH4 4 4 0.00 == el

59| 6 |6.CWaste Incineration N20 4 4 0.00 100.00

G4| 5 [5.C.1 Grassland remaining Gras sland o2 ] 3 0.00 100,00

28| 1A [1.A5.b Wobile sources in Agriculture and Fore stry CH4 2 2 0.00 100,00

14] 1A |1.A3.a Transport - Civil Aviation M2 0 1 1 0.00 100,00

18] 1A |1.A43.c Transport - Railways CH4 u] u} 0.00 100,00

231 1A |1.A3.d Transport - Mavigation M2 0 u] u] 0.0o0 100,00

26| 1A [1.A.3.e Transport - Other Transportation MN20 u] u] 0.00 100. 00

13] 1A |1.A3.a Transport - Civil Aviation CH4 u] u} 0.00 100,00

22| 1A [1.A3.d Transport - Mavigation CH4 u] u} 0.00 100,00

25| 1A [1.A3 e Transport - Other Transportation CH4 u] u} 0.00 100,00

65| 5 |5.D.1 Wetlands remaining Wetlands co2 u] u] 0.00 100,00

BE| 5 |5.E.1 Settlements remaining Settlements co2 u] u] 0.0o0 100,00

B7| 5 [5.F.1 Other Land remaining Other Land o2 u] 0 0.00 100,00

Wyith LULUCFE 144 829 152 359

156



s CHMI

NATIONAL GHG EMISSION INVENTORY REPORT OF THE CZECH REPUBLIC 2006

Table A2.2 Spreadsheet for Tier 1 KC Analysis, 2006 - Level Assessment excluding LULUCF

N | Cat IPCC Source Categories GHG Emissions, Gg Ahsol., Gg LA, % Cumul, %
1] 1A |1.A Stationary Combustion - Solid Fuels o2 71 408 71 409 45.18 45.18
41 1A |1.A Stationary Combustion - Gaseous Fuels Cioz2 18 038 18 038 1217 B0.35

15] 1A [1.4 3. b Transport - Road Transportation o2 17 064 17 064 11.51 71.87

41| 2 [2.C.1 Iron and Steel Production coz2 8425 8425 5.68 77 .55
7| 1A 1A Stationary Combustion - Liguid Fuels co2 5502 G a0z 4 .39 81.94

300 18 [1.8.1.a Coal Mining and Handling CH4 4 050 4 960 Bl 85.20

52| 4 [4.D.1 Agricultural Soils, Direct Emissions 20 2 452 2 452 1.65 86.94

55| 6 |5.A Solid Waste Disposal on Land CH4 2 367 2 367 1.60 88.54

49] 4 |4.A Enteric Fermentation CH4 2323 2 3243 1.57 90.10

54| 4 [4.0.3 Agricultural Soils, Indirect Emissions 20 1764 1 V64 1.19 o1 .29

32 2 [2.A1 Cement Production coz 1748 1748 1.18 0247

34| 2 [2.A3 Limestone and Dolomite Use coz2 1089 1 089 0.72 93.20

27 1A [1.A5. 0 Mobile sources in Agriculture and Forestry Cio2 1053 1 0583 0.71 o391

38 2 [2.B.2 Mitric_Acid Production N2D 915 915 0.62 9452

43| 2 |2.F.1-6 F-gases Use - ODS substitutes HFC, PFC 870 =ric] 0.59 05.12

31| 18 |1.B.1.b Fugitive Emission from Qil, Natural Gas and Other CH4 |si=)] S0 0.47 05 .58

17 1A [1.A.3.b Transport - Road Transportation 20 544 SEE 0.43 05 .02

37 2 |2.B.1 Ammonia Production o2 521 581 0.39 05 .41

86| 6 [5.B Yastewater Handling CH4 522 522 0.35 95.76

33| 2 [2.A.2 Lime Production coz 493 493 0.33 o7.09

50| 4 [4.8 Manure Management CH4 480 450 0.33 o7 42

35| 2 |2.A7 Glass, Bricks and Ceramics o2 400 400 0.27 o7 BY

88| B [B.C “Waste Incineration coz2 386 386 0.26 o7 .06

51| 4 [4.B Manure Management 20 352 352 0.24 03,19
3| 1A |1.A Stationary Combustion - Saolid Fuels M2 328 320 0.2z og .42

47| 3 |3 Solents and Other Product Use co2 298 288 0.20 08 .62

53| 4 [4.0.2 Pasture, Range and Padock Manure 20 263 263 0.18 0579

18] 1A [1.A 3.c Transport - Railways o2 258 258 0.17 05,07

10| 1A [1.A Stationary Combustion - Biomass CH4 256 256 0.17 0814

48| 3 |3 Solvents and Other Product Use 20 215 215 0.14 99.29

a7 6 [6.B YWastewater Handling MN20 200 200 0.13 93.42
21 1A |1.A Stationary Combustion - Solid Fuels CH4 169 pl==] 0.11 08 53

24| 1A [1.A 3. e Transport - Other Transportation o2 158 158 0.11 08 54

400 2 [2.B.5 Other N2D 94 94 0.08 93.70

110 1A |1.A Stationary Combustion - Biomass M2 j=]u] j=[u] 0.05 ==

42| 2 |2.C.1 Iron and Steel Production CH4 71 71 0.05 09.81

45| 2 |2.F.8 F-gases Use - Electrical Equipment SFE 59 55 0.04 08 .85

16] 1A [1.A.3.b Transport - Road Transporation CH4 33 33 0.02 05,85
5 1A |1.A Stationary Combustion - Gaseous Fuels CH4 31 a1 0.02 08 90

44| 2 |2.F.F F-gases se - Semiconductore hlanufacture FF(C, SFG 28 28 0.02 =R

280 1A [1.A.5.b Wobile sources in Agriculture and Forestry 20 22 22 0.01 j=i=Re K]

210 1A [1.A.3.d Transport - Navigation o2 149 149 0.01 j=i=Rek)
9 1A 1A Stationary Combostion - Ligquid Fuels 20 16 16 0.01 0 05

12] 1A [1.A 3.2 Transport - Civil Aviation o2 16 16 0.01 08 .05

46| 2 |2.F.9 F-gases Use - Other SFG SFE 12 12 0.01 =R
G| 1A |1.A Stationary Caombustion - Gaseous Fuels M20 10 10 0.0 j=l= et

38| 2 |2.B.5 Other CH4 10 10 0.01 05 .09

200 1A [1.A.3.C Transport - Railways 20 5 4] 0.00 05 00
8] 1A |1.A Stationary Combustion - Liguid Fuels CH4 5 i} 0.00 08 09

36| 2 |2.A 7 Glass, Bricks and Ceramics CH4 4 L 0.00 ==Re ]

89| B [6.C WWaste Incineration M20 4 4 0.00 100.00

280 1A [1.A.5.b Mobile sources in Agriculture and Forestry CH4 2 2 0.00 100.00

14] 1A [1.A 3 a Transport - Civil Aviation 20 1 1 0.00 100.00

190 1A |1.A3.c Transport - Railways CH4 u] u] 0.00 100.00

23| 1A |1.A.3.d Transport - Navigation M2 u] u] 0.00 100.00

26| 1A |1.A 3 e Transport - Other Transportation M20 u] u] 0.00 100.00

13| 1A [1.A 3.2 Transport - Civil Aviation CH4 u] u] 0.00 100.00

22| 1A [1.A.3.d Transport - Mavigation CH4 u] 0 0.00 100.00

25| 1A [1.A 3. e Transport - Other Transportation CH4 u] u} 0.00 100.00

Yiith out LULUCE 148 204 148 204
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Table A2.3 Spreadsheet for Tier 1 KC Analysis, 2006 - Trend Assessment including LULUCF

N IPCC Source Categories GHG Abs [ BY, Gg | Abs/CY, Gg LA % Dif TA Rel TA% | Cum TA%
156  [1.A.2.b Transport - Road Transportation coz 5005 17 064 11.20 0.970 1086 24.19 2419
1 1.A Stationary Combustion - Solid Fuels Coz 110 713 71 409 46.87 0.220 1073 23.00 42.00
4 1.A Stationary Combustion - Gaseous Fusls CO2 12 438 18 038 11.84 0.632 748 6. 66 6475
kil 1.A Stationary Combustion - Liguid Fuels o2 13 518 6 602 4.27 0.758 323 720 7185
49 [4.A Erterc Fem entation CH4 4 869 23223 1.52 0.7785 118 2.63 7458
55 |B.A SolidWaste Disposal on Land CH4 1 B63 2 267 1.55 0.619 096 2.14 T672
41 [2.C.1 lron and Steel P roduction coz 12 533 8425 5532 0.166 0oz 2.05 7877
52 [4.0.1-2 Agricultural Soils, Direct Emissions (hele] 4 573 2 452 161 -0.544 (o] 1.95 2072
54 [4.0.32 Agricultural Soils, Indirect Emissions M2 3 620 1 764 146 0.731 085 1.88 2260
43 [2F 1-6 Fgases Use - O0S substitutes HFC, PFC o 270 0.58 1.3 076 1.70 24.30
2 1.A Stationary Combustion - Solid Fuels CH4 1335 169 0.1 £.582 073 1.63 2502
20 [1.8.1.a Coal Mining and Handling CH4 7 500 <4 Q60 326 0.211 063 1.53 2745
53 [5.8.1 Cropland rem aining Cropland Coz 1080 50 003 -20.473 067 1.50 2805
50 |5.A.1 Forest Land remaining Forest Land COZ 4 957 2 987 187 0.332 0.65 1.46 90.40
17 |1.A.3.b Transport - Road Transportation P 2 71 Gidd 0.42 1.212 0.51 1.14 91.54
24 |2.A.2 Limestone and Dolomite Use CO2 672 1 069 0.7a 0.622 048 1.07 0262
58 [5.C Waste Incineration oz [x] 386 0.25 1.321 0.34 0.75 0336
S0 |4.B Manure M anagem ent CH4 1 009 400 0.3z 0.738 0.24 0.52 83.80
53 4.0.2 P asture, Range and F adock Manure (=l F05 263 aa7 -1.361 0.24 0.52 94 .41
70 |5.C.2 Land comerted to Grassland CO2 189 208 0.268 0.847 0.22 0.49 94.01
12 |1.A4.3.c Transport - Railways CO2 B47 258 017 -1.182 0.z0 0.45 9536
24 1.4, 3.2 Transport - Cther Transport ation oz 494 158 o410 -1.805 a19 0.42 a95.77
[10 1.4 Stationary Combustion - Biomass TH4 fils] 286 a7 1.102 o419 0.41 a5.19
51 4B Manure M anagem ent (Rhele] 600 252 0.232 0.620 015 0.23 05.52
22 |2.A.2Lime Production CO2 269 402 0.3z 0442 014 0.2z 9583
27 1.4.5.b Mobile sources in Agriculture and Forestry oz 1 G0 1 053 0.59 0.199 014 0.31 a7.14
25 |2.A.7 Glass, Bricks and Ceramics CO2 226 400 0268 0.5805 a1z Q.20 a7 .44
22  |2.A.1 Cement Production CO2 2480 1 748 1.15 0102 o1z 0.26 a7.70
47 |2 Solwents and Other Product Use CO2 850 208 0.z0 0.523 o410 0.z23 a7v.oz
56 |68 WWastewster Handling CH4 225 S22 0.24 0.260 0.09 0.20 0212
(12 |1.A.2.a Transport - Civil Adation CO2 149 16 0.01 -7.828 0.0 0.19 0831
62 |5.A.2 Land conwerted to Forest Land CO2 262 268 0.24 0,324 0.0 0.17 0248
60 |5B.2 Land conwrted to Cropland CO2 220 21 0.05 -1.288 o.07 0.16 0865
57 |68 Wastewster Handling (Rhele] 162 200 0132 0.5132 0.07 0.15 02.20
11 1.4 Stationary Combustion - Biomass (=l 27 an 0.06 1.025 0.06 013 95.93
22 |2B.2 Nitric Acid Production (heie] 1127 a5 060 0.000 o.0s 0.1z 99.05
i1 §.4.1 Forest Land remaining Forest Land TH4 78 115 0.02 0.642 0.05 a.11 9916
42 |2 Solwents and Cther Product Use (heie] 215 215 014 0.321 o.0s 010 0026
= 1.4 Stationary Combustion - Solid Fuels (hele] 495 228 0.22 0.1832 0.04 0.09 00.35
72 |5E.2Land comerted to Settlements CO2Z Fi] 104 007 0.5872 0.04 0.0 00.44
G4 |5.C.1 Grassland rem aining Grassland CO2 52 2 0.00 -17.822 0.0z 0.07 00.51
40 |2B.5 Other (heie] 24 o4 0.08 0.425 o0z 0.06 99.57
27 |2.B.1 Ammonia P roduction CO2 207 521 0.22 0.067 0.0z 0.06 0063
44 2F.7 F-gases Use - Semiconductore Manufacture FFC, SFG [u] 258 0.02 1.321 0.0z 0.05 9968
42 |2.C.1 Iron and Steeal P roduction CH4 127 71 0.05 0469 0.0z 0.05 0073
21 1.4.2.d Transport - Manigation CO2 56 19 0. -1.684 0.0z 0.05 0077
5 1.4 Stationary Combustion - Gaseous Fuels CH4 21 21 0.0z 0.652 o.m 0.02 0980
16 |1.A.2.b Transport - Road Transportation CH4 25 22 0.0z 0.549 o.M 0.02 00832
21 1.8.1.b Fugitive Emission from Qil, Natural Gas and Cther CH4 206 o1 0.45 0.025 o.m 0.0z 00.85
46 [2F .9 F-gases Use - Other SFG SFE o] 12 0.01 1.321 0.0 0.0z 9958
= 1.4 Stationary Combustion - Liguid Fuels 20 24 16 o.M 0.756 o.M 0.02 20,00
73 [5F.2. Land comerted to Other Land coz 21 7 0.00 -1.696 0.0 0.0z 99.91
29 |1.A.5.b Mobile sources in Agriculture and Forestry (Rheie] 20 22 0.0 0.429 .0 0.m 99.93
(= 1.4 Stationary Combustion - Liquid Fuels CH4 14 5 0.00 -1.788 .0 0.m 99.94
G2 |5.A.1 Forest Land remaining Forest Land (Rheie] g 12 0.0 0. 642 0.0o0 0.m 99.95
G 1.4 Stationary Combustion - Gaseous Fuels (el 7 10 0.0 0.632 0.00 0.m 99.96
59 |6.C Waste Incineration 20 u] 4 0.00 1.321 0.00 0.01 9987
28  |1.A.5.b Mobile sources in Agriculture and Forestry CH4 7 2 0.00 -3.269 0.00 0.m 99.97
39 [28.5 Other CH4 =] 10 0.0 0.482 0.00 0.01 9988
14  [1.A.3.3 Transport - Civil Auiation M2 4 1 0.00 -4.368 0.00 0.00 9909
36 [2.A7 Glass, Bricks and Ceramics CH4 3 4 0.00 0.667 0.00 0.00 9999
71 [5.0.2. Land converted to W etlands coz 2z 19 0.0 0.153 0.00 0.00 9909
20 [1.A.3.c Transport - Railways M2 2 5 0.00 0.453 0.00 0.00 100.00
45 |2F .8 F-gases Use - Electrcal E quipm ent SFE 78 59 0.04 0.002 0.00 0.00 100.00
19 [1.A.3.c Transport - Railwvays CH4 1 1] 0.00 A1.372 0.00 0.00 100.00
23 [1.A.3.d Transport - Mavgation M2 1 1] 0.00 -0.802 0.00 0.00 100.00
12 [1.A.3.3 Transport - Civil Auiation CH4 u] 1] 0.00 -3.499 0.00 0.00 100.00
26  [1.A.3.e Transport - Other Transport ation 20 a 1] 0.00 -1.8058 0.00 0.00 400.00
22 [1.A.3.d Transport - Mavgation CH4 u] 1] 0.00 -2.066 0.00 0.00 100.00
256 [1.A.3.e Transport - Other Transport ation CH4 a 1] 0.00 -3.001 0.00 0.00 400.00
65 [5.0.1 Wetlands remaining Wetlands coz u] 1] 0.00 0.00 0.00 100.00
G5 |SE .1 Settlements remaining Settlements CO2 a o 0.00 0.0o0 0.00 100.00
57 |5F.1 OtherlLand remaining ©ther Land Cio2 ) u] 0.00 0.00 0.00 100.00

TOTAL 201 326 152 359 100 44.91 10000
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Table A2.4 Spreadsheet for Tier 1 KC Analysis, 2006 - Trend Assessment excluding LULUCF

N IPCC Source Categories GHG Em/BY, Gg Em /CY, Gg Rel, % Dif TA Rel TA.% | Cumn TA %
1 1.4 Stationary Combustion - Solid Fuels CO2 110 713 71 409 48.18 0.240 11.55 25.832 2583
15 |1.A3.b Transport - Road Transportation Cco2 5995 17 064 11.51 0.958 11.05 24.70 50.52
4 1.4 Stationary Combustion - Gaseous Fuels COz 12 438 18 038 1217 0.621 786 16.90 67 .42
7 1.4 Stationary Combustion - Liguid Fuels Co2 13 518 5 502 4.20 0.768 3.37 754 7405
49 |4.A Enteric Ferm entation CH4 4 260 2323 1.57 0.786 1.22 2.75 7772
41 |2.C.1 Iron and Steel Production Coz 12 533 8425 5.68 0177 1.01 2.28 79.96
55 |6.A SolidW aste Disposal on Land CH4 1 663 2 367 1.60 0.602 0.97 247 8213
52 |4.0.1-2 Agricuttural Soils, Direct Emissions (peLe] 4 573 2 452 1.65 -0.555 0.92 208 2419
54 |4.0.3 Agricultural Soil=, Indirect Emissions 20 2 620 1 FE4 1.18 0.74 0.22 1.97 8616
43 |2.F A8 Fgases Use - ODS substitutes HFC.PFC 1] 79 0.5 1.311 0.7g 1.74 &7.80
2 1.4 Stationary Combustion - Solid Fusls CH4 1335 169 0.11 £.602 0.75 1.68 20.58
20 |1.B.1.a Coal Mining and Handling CH4 7 600 4 960 2.35 0.222 0.74 1668 91.24
17 |1.A.3.b Transport - Road Transportation 20 7 44 0.42 1.201 0.52 117 92.40
34 |2 A3 Limestone and Dolomite Use COoz G678 1 069 0.7z 0.677 0489 1.08 9348
58 |6.C Waste Incinzration Co2 1] 386 0.26 1.211 0.24 076 0426
50 |4.B Manure M anagem ent CH4 1 009 490 .33 0.742 0.25 0.585 04.81
53 4.0.2 P asture, Range and F adock Manure 20 TO6 263 018 -.372 0.24 0.54 9536
18 |1.A.3.c Transport - Railways COoz 647 258 0.17 -1.199 0.21 0.47 9552
24 |1.A.3.e Transport - Other Transport ation Co2 494 158 .11 -1.816 019 0.43 95 .26
10 |1.A Stationary Combustion - Biomass (TH4 fils] 256 017 1.091 019 0.4z 95,62
51 |4.B Manure M anagem ent M20 590 352 0.24 0.649 045 0.35 a7.0z2
33 |2.A.Z Lime Froduction Coz 269 403 0.33 0.463 018 0.34 9736
27 |1.A.5.b Mobile sources in Agriculture and Forestry Tz 1 G0l 1 053 0.7 0.210 015 0.33 97 .59
25 |2.A.7 Glass, Bricks and Ceramics CO2 226 400 0.27 0.405 0.1z 0.z20 a7.00
32 |2.A1 Cement Production Coz 2 488 1748 1.18 0113 013 0.30 9329
47 |2 Solwerts and Other P roduct Use Coz 550 208 0.20 0.633 011 0.24 02 .53
86 |6.B Wastewater Handling CH4 825 822 .35 0.270 010 0.1 o274
12 |1.A.3.a Transport - Civil Avdation CO2 148 16 0.m -7.8328 0.09 019 02.04
57 |6.B WWastewater Handling r20 162 200 0.13 0.503 0.07 018 99.08
11 1.4 Stationary Combustion - Biomass ) 200 27 an 0.06 1.014 0.06 0.14 99.22
22 |2.B.2 Mitric_Acid Production (heis] 1127 a5 0.62 0.073 0.05 011 099.323
48 |2 Solhwents and Other Product Use r 20 215 215 0.14 0.211 0.04 0.10 09.43
3 1.4 Stationary Combustion - Solid Fusls r20 495 329 0.22 0.194 0.04 010 99.53
37 |2.B.1 Ammonia P roduction Co2 207 581 0.29 £0.072 0.0z 0.07 99,60
40 |2.B.5 Cther (heis] 24 o4 0.06 0.424 0.0z 0.08 09 .66
44 |2.F .7 F-gases Use - Semiconductore Manufacture FFT, SFE [} 28 0.0z 1,311 0.0z 0.08 29,72
42 |2.C.1 Iron and Steel Production CH4 127 il 0.05 -0.480 0.0z 008 9977
21 |1.A.3d Transport - Mavgation Co2 56 19 0.0 -1.695 0.0z 0.0s 00.81
=) 1.4 Stationary Combustion - Gaseous Fuels CH4 21 21 0.0z 0.643 o.M 0.0z 09.24
16 |1.A.3.b Transport - Road Transportation CH4 25 o] 0.0z 0,532 o.M 0.0z 2987
46 |2.F O F-gases Use - Other SFE SFE 1] 12 0.0 1.211 0.01 0.0z 09.80
=] 1.4 Stationary Combustion - Liguid Fuels b2 34 16 0.0 0.767 0.01 0.0z 00.01
H 1.8.1.b Fugitive Emission fom Qil, Matural Gas and Other CH4 £06 =1} .47 0.014 o.M om 099.03
28 |1.A.5.b Mobile sources in Agriculture and Forestry M 20 20 22 0.0 0.418 0.0 0.0 99.94
g 1.A Stationary Combustion - Liquid Fuels CH4 14 ) 0.0o -1.799 0.1 0.0 99.95
[=] 1.4 Stationary Combustion - Gaseous Fusls (=led 7 10 0.01 0.621 0.00 0.01 99.95
80 |6.C Waste Incineration r 20 o 4 0.00 1,211 0.00 o.m 09.97
28  [|1.A.5.b Mobile sources in Agriculture and Forestry CH4 7 z 0.00 -3.280 0.00 0.0 99.95
20 |2.B.5 Other CH4 2 10 0.0 0.471 0.00 0.01 09.09
14 |1.A.3.a Transport - Civil Adation r 20 4 1 0.00 -}.373 0.00 0.00 89.00
26 2.A.7 Glass, Bricks and Ceramics CH4 3 4 0.00 0.657 0.00 Q.00 99.99
20 |1.A3.c Transport - Railways (peLe] 2 bl 0.00 0.463 0.00 0.00 100.00
19 |1.A.3.c Transport - Railways CH4 1 0 0.00 -1.383 0.00 0.00 100.00
23 |1.A3.d Transport - Mawigation (heis] 1 1] 0.00 0.819 0.00 0.0 100.00
12 |1.A.3.a Transport - Civil Adation CH4 o 1] 0.00 3.510 0.00 0.00 100.00
26 1.4 3.e Transport - Other Transport ation [ 20 o 1] 0.0o -1.816 0.00 0.00 100.00
45 |2.F 8 F-gases Use - Electrical Equipmert SFE 78 59 0.04 -0.002 0.00 0.00 100.00
22 |1.A.3.d Transport - Mawigation CH4 i} 1] 0.00 2.077 0.00 0.0 100.00
25 |1.A.3.e Transport - Gther Transport ation CH4 [} 1] Q.00 3102 0.00 0.0 100,00

TOTAL 194 244 148 204 100 4473 10000
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Table A2.5 Spreadsheet for Tier 1 KC Analysis, 1990 - Level Assessment including LULUCF

With LULUC

N | Cat IPCC Source Categories GHG Em or Rem, Gg Absol., Gg LA, % Cumul, %
1] 1A |1.A Stationary Combustion - Salid Fuels coz 110713 110 713 54.99 54.099
14 |1 A Stationary Combustion - Liguid Fuels o2 13518 13 518 5.71 G51.71
41| 2 |2.C.1 Iron and Steel Production coz 12 533 12 533 5.23 G7.93
4 1A [1.A Stationary Combustion - Gaseous Fuels co2 12 438 12 438 G5.18 7411
30| 18 [1.B.1.a Coal Mining and Handling CH4 7 500 7 G000 3.77 7788
15] 1A |1.A.3.b Transport - Road Transportation o2 5085 5 095 2.98 80.85
GO| 5 [5.A.1 Forest Land remaining Forest Land o2 -4 957 4 Da7 2 46 83.32
49) 4 |4.A Enteric Fermentation CH4 4 869 4 59 2.42 85.74
52| 4 [4.0.1 Agricultural Soils, Direct Emissions 20 4 573 4 573 2.27 2501
54| 4 [4.0.3 Agricultural Sails, Indirect Emissions 20 3620 3620 1.80 89 81
32 2 [2.A1 Cement Production coz 2 489 2 489 1.24 91.05
55| 6 [6.A Solid Waste Disposal on Land CH4 1 663 1 663 0.83 o1.87
271 1A |1.A5 b Mobile sources in Agriculture and Fore stry co2 1 601 1 601 0.80 o2 67
2 1A |1.A Stationary Combustion - Solid Fuels CH4 13358 1335 0.66 0333
38 2 [2.B.2 Nitric Acid Production N20 1127 1127 0.56 93.89
63| 5 [5.B.1 Cropland remaining Cropland o2 1089 1 089 0.54 G4 43
50| 4 [4.B Manure hanagement CH4 1009 1 009 0.50 G4 94
31| 18 [1.B.1.b Fugitive Ernission frorm Qil, Matural Gas and Other CH4 896 805 0.45 05 38
33| 2 [2.A.2 Lime Production coz 869 j=lste] 0.43 o5.81
56| 6 [6.B Wastewater Handling CH4 825 825 0.41 05,22
37| 2 [2.B.1 Ammonia Production o2 507 807 0.40 05 62
53| 4 [4.D.2 Pasture, Range and Padock Manure MN20 705 706 0.35 05 .97
51| 4 [4.B Manure Management MN20 520 590 0.34 o7 .32
34| 2 |2.A3 Limestone and Dolomite Use coz2 678 G673 0.34 97 .65
18] 1A [1.A3.c Transport - Railways o2 647 G477 0.32 o7 97
47| 3 |3 Saolvents and Other Praduct Use co2 550 550 0.27 08.25
3| 1A 1A Stationary Combustion - Solid Fuels 20 485 495 0.25 o3 49
24| 1A |1.A.3. e Transport - Other Transportation co2 494 404 0.25 o874
62| 5 |5.A2 Land converted to Forest Land o2 -368 368 0.18 08.92
35| 2 [2.A7 Glass, Bricks and Ceramics o2 326 326 0.16 09,05
63| 5 [5.B8.2 Land converted to Cropland o2 220 220 0.11 09,19
48| 3 |3 Solents and Other Product Use W20 215 215 0.1 99.30
70| & |5.C.2 Land comverted to Grassland coz2 -188 188 0.09 08.39
&7 B [6.B Wastewater Handling N2D 162 162 0.08 09 .47
120 1A 1A 3.8 Transport - Civil Aviation coz 149 148 0.07 09 .85
421 2 )2.C.1 Iron and Steel Production CH4 127 127 0.06 9961
400 2 |2.B.5 Other MN20 84 84 0.04 09 65
51| 5 [5.A.1 Forest Land remaining Forest Land CH4 78 78 0.04 ==
72| 5 |5.E2 Land comverted to Settlements co2 78 78 0.04 98.73
45| 2 |2.F.8 F-gases Llse - Electrical Equipment SFE 7 7a 0.04 9977
17 1A |1.A43 b Transport - Road Transportation M2 0 71 71 0.04 9 80
10 1A |1.A Stationary Combustion - Biomass CH4 a6 s} 0.03 oo 83
210 1A [1.A.3.d Transport - Mavigation o2 56 56 0.03 09 85
B4| 5 [5.C.1 Grassland remaining Gras sland o2 52 52 0.0z 00 80
9 1A |1.A Stationary Combustion - Liguid Fuels M2 0 34 34 0.02 o9 90
11] 1A |1.A Stationary Combustion - Biomass M2 0 27 27 0.01 o g2
16] 1A |1.A3 b Transport - Road Transportation CH4 25 25 0.01 0o 93
71| 5 |5.0.2. Land converted to Wetlands o2 22 22 0.01 09.94
73| 5 |5.F.2 Land converted to ©ther Land o2 21 21 0.0 09.95
5 1A |1.A Stationary Combustion - Gaseous Fuels CH4 21 21 0.01 00 95
28| 1A [1.A.5.b Wobile sources in Agriculture and Fore stry M2 0 20 20 0.01 o 9y
8 1A |1.A Stationary Combustion - Liguid Fuels CH4 14 14 0.01 o 95
200 1A [1.A.3.c Transport - Railways )efu] =] =} 0.00 09 93
38| 2 [2.B.5 Other CH4 g g 0.00 09 95
52| 5 [5.A.1 Forest Land remaining Forest Land MN20 g g 0.00 09 99
28| 1A [1.A5.b Wobile sources in Agriculture and Fore stry CH4 7 7 0.00 o5 99
B 1A |1.A Stationary Combustion - Gaseous Fuels M2 0 7 7 0.00 100,00
14 1A |1.A.3.a Transport - Civil Aviation M2 0 4 4 0.00 100,00
36| 2 |2.A7 Glass, Bricks and Ceramics CH4 3 3 0.00 100,00
19] 1A [1.A3.c Transport - Railways CH4 1 1 0.00 100. 00
23| 1A [1.A.3.d Transport - Mavigation MN20 1 1 0.00 100,00
13] 1A |1.A.3.a Transport - Civil Aviation CH4 u] u} 0.00 100,00
26| 1A [1.A.3 e Transport - Other Transporation M2 0 u] u} 0.00 100,00
220 1A [1.A.3.d Transport - Mavigation CH4 u] u} 0.00 100,00
28] 1A |1.A.3. e Transport - Other Transportation CH4 u] u] 0.00 100,00
43| 2 |2.F.1-6 F-gases Use - ODS substitutes HFC, PFC u] u] 0.00 100. 00
44| 2 |2.F.7 F-gases Use - Semiconductore Manufacture FFC, SFG u] u} 0.00 100,00
45| 2 |2.F.9 F-gases Use - Other SFA SF6 1] u] 0.00 100.00
88| B |B.C Waste Incineration co2 a a 0.00 100.00
89| B |B.C Waste Incineration W20 a a 0.00 100.00
65l 5 |5.0.1 Wetlands remaining VWetlands co2 u] u] 0.0o0 100,00
G| 5 [5.E.1 Settlements remaining Settlements o2 u] u] 0.00 100. 00
67| 5 [5.F.1 Other Land remaining Other Land o2 u] u} 0.00 100,00
9 ]
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Table A2.6 Spreadsheet for Tier 1 KC Analysis, 1990 - Level Assessment excluding LULUCF

N | Cat IPCC Source Categories GHG Emissions, Gg Ahsol., Gg LA, % Cumul, %
1] 1A |1.A Stationary Combustion - Salid Fuels coz 110713 110 713 57.00 &7.00
14 |1 A Stationary Combustion - Liguid Fuels o2 13518 13 518 595 B3 .96
41| 2 |2.C.1 Iron and Steel Production coz 12 533 12 533 5.45 70.41
4 1A [1.A Stationary Combustion - Gaseous Fuels co2 12 438 12 438 G40 7681
30| 18 [1.B8.1.a Coal Mining and Handling CH4 7 500 7 G000 3.91 80.72
18] 1A |1.A3.b Transpor - Road Transportation o2 5005 5 D95 3.09 83.81
49] 4 |4.A Enteric Fermentation CH4 4 869 4 59 2.51 86.32
52| 4 [4.D.1 Agricultural Soils, Direct Emissions M2 0 4 573 4 573 2.35 898 67
54| 4 [4.0.3 Agricultural Soils, Indirect Emissions M2 0 3620 3620 1.86 o0 .54
32| 2 [2.A1 Cement Production cio2 2 489 2 489 1.28 o1.82
55| 6 [6.A Solid Waste Disposal on Land CH4 1 663 1 663 0.86 o2 67
27 1A [1.A5.b Mobile sources in Agriculture and Fore stry o2 1601 1 601 0.52 0380
2| 1A |1.A Stationary Combustion - Solid Fuels CH4 13358 13358 0.69 o4 18
38 2 [2.B.2 Nitric Acid Production MN20 1127 1127 0.58 9476
50| 4 [4.B Manure Management CH4 1009 1 009 0.52 o5 28
31| 18 [1.B.1.b Fugitive Ernission frorm Qil, Matural Gas and Other CH4 j=i=]a] 805 0465 0575
33| 2 [2.A2 Lime Production o2 869 869 0.45 05,19
56| 6 [5.B Wastewater Handling CH4 525 825 0.42 05 62
37| 2 |2.B.1 Ammaonia Production coz 207 207 0.42 o7.03
53| 4 [4.0.2 Pasture, Range and Padock Manure M2 0 706 706 0.36 o7 40
51| 4 [4.8 Manure hanagement M2 0 |ai=]] B30 0.36 o7 .75
34| 2 |2.A3 Limestone and Dalamite Use co2 678 G578 0.35 95.10
18 1A [1.A3.c Transport - Railways co2 G647 47 0.33 o8 .43
47| 3 |3 Solents and Other Product Use co2 550 550 0.28 08.72
3| 1A |1.A Stationary Combustion - Solid Fuels MN20 495 495 0.25 o5 .97
24| 1A [1.A3 e Transport - Other Transportation o2 494 404 0.25 09 23
35| 2 [2.A7 Glass, Bricks and Ceramics o2 326 326 017 o9 39
48| 3 |3 Solents and Other Product Use M20 215 215 0.1 98.50
57 B [6.BWastewater Handling N20 162 162 0.08 09 .59
12] 1A |1.A3.a Transport - Civil Aviation o2 149 1459 0.08 03 65
42| 2 |2.C.1 Iron and Steel Production CH4 127 127 0.07 09.73
400 2 |2.B.5 Other MN20 24 a4 0.04 0977
45| 2 |2.F.B F-gases Use - Electrical Equipment SFE 78 e 0.04 o9 81
17 1A |1.A3 b Transport - Road Transportation M2 0 71 71 0.04 G985
10] 1A |1.A Stationary Cormbustion - Biomass CH4 56 56 0.03 0o 88
21 1A [1.A.3.d Transport - Mavigation o2 56 56 0.03 9 91
9 1A [1.A Stationary Combustion - Liguid Fuels M2 0 24 34 0.0z oo oz
11| 1A |1.A Stationary Combustion - Biomass MN20 27 27 0.01 09 94
16] 1A |1.A3.b Transport - Road Transportation CH4 25 25 0.01 00 95
a1 1A |1.A Stationary Combustion - Gaseous Fuels CH4 21 21 0.01 S5 95
280 1A [1.A5 b WMobile sources in Agriculture and Fore stry M2 0 20 20 0.01 o 97
8 1A |1 A Stationary Combustion - Liguid Fuels CH4 14 14 0.01 o 95
201 1A |1.A3.c Transport - Railways M2 0 a2 =] 0.00 == el
38| 2 [2.B.5 Other CH4 g g 0.00 09 99
28| 1A [1.A5.b Mobile sources in Agriculture and Foare stry CH4 7 7 0.00 09 99
G| 1A |1.A Stationary Combustion - Gaseous Fuels M2 0 7 7 0.00 100,00
14] 1A |1.A3.a Transport - Civil Aviation M2 0 4 L 0.00 100,00
36| 2 [2.A7Y Glass, Bricks and Ceramics CH4 3 3 0.00 100,00
18] 1A |1.A43.c Transport - Railways CH4 1 1 0.00 100,00
23 1A |1.A.3.d Transport - Mavigation M2 0 1 1 0.00 100,00
13| 1A |1.A3.a Transport - Civil Aviation CH4 u] u] 0.00 100. 00
26| 1A [1.A3.e Transport - Other Transportation MN20 u] 0 0.00 100,00
22| 1A [1.A3.d Transport - Mavigation CH4 u] u} 0.00 100,00
25| 1A [1.A3 e Transport - Other Transportation CH4 u] u} 0.00 100,00
43| 2 [2F1-6F-gases Use - ODS substitutes HFC, PFC 1] u] 0.00 100.00
44| 2 |2.F.¥ F-gases Use - Semiconductore Manufacture FFC, SF6 u] u] 0.00 100,00
46| 2 [2.F.9 F-gases Use - Other SFG SFE u] u] 0.00 100. 00
58| 6 |6.CWaste Incineration co2 o] o 0.00 100.00
59| B |6.CWaste Incineration MN20 a a 0.00 100.00
Yyithout LULUCE 194 244 194 244
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Annex 3

Uncertainty Analysis (Tier 1)
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Table A3.1 Spreadsheet for Tier 1 Uncertainty Analysis, 2006

Input DATA Uncertainty of Emissions Uncertainty of Trend
IPCC Source Category Gas | Base year Yeart Activity data Emission Combined Combine Type A Type B Uncertainty in |Uncertainty in| Uncertainty
emissions | emissions | uncertainty factor uncertainty | uncertainty as | sensitivity | sensitivity trend in trend in introduced into]

(1990) (2006) uncertainty % of total national national the trend in
national emissions emissions | total national

emissions in introduced by |introduced by| emissions

yeart EF unc. ad.
Gg CO, ekv % % % % % % % % %

1.A Stationary Combustion - Solid Fuels CO: 110 713] 71409] 4.0 4.0 5.66 27 -0.067 0.3 -0.27 2.08 2.10
1.A Stationary Combustion - Gaseous Fuels CO: 2 438] 18 038] 4.0 .0 5.00 0.6 0.044 0.0¢ 0.13 0.53 0.54
1.A Stationary Combustion - Liquid Fuels CO: 3518 502 4.0 .0 5.00 0.2 -0.020 0.0 -0.06 0.19 0.20

.A.3.a Transport - Civil Aviation CO; 49| 16| 4.0 .0 5.00 0.0 -0.0 0.0 0.00 0.00 0.00

-A.3.b Transport - Road Transportation CO: 5 995 17 064 4.0 .0 5.00 0.58 0.064 0.088 0.19 0.50 0.53

-A.3.c Transport - Railways CO: 47 25§| 4.0 .0 5.00 0.01 -0.00 0.001 0.00 0.01 0.01

-A.3.d Transport - Navigation CO; 56 4.0 .0 5.00 0.0 0.00¢ 0.000 0.00 0.00 0.00

-A.3.e Transport - Other Transportation CO: 494 15_' 4.0 .0 5.00 0.0 -0.00 0.00 0.00 0.00 0.0

-A.5.b Mobile sources in Agriculture and Forestry CO: 1601 1 053] 4.0 .0 5.00 0.04 -0.00 0.00! 0.00 0.03 0.0
2.A.1 Cement Production CO: 2489 1748 .0 0.0 0.1 -0.00 0.00¢ -0.0 0.0 0.0

Lime Production CO; 69 493 .0 0.0 0.04 -0.00 0.00: -0.0 0.0; 0.0:
Limestone and Dolomite Use CO: 78| 1069 .0 0.0 0.0 0.00: 0.00¢ 0.0: 0.04 0.0!

.A.7 Glass, Bricks and Ceramics CO: 2_6| 400 .0 0.0 0.0: 0.00 0.00: 0.0 0.0 0.0:
2.B.1 Ammonia Production CO; 07, 581 .0 .0 . 0.0; 0.00¢ 0.00: 0.0 0.0; 0.0:
2.C.1 Iron and Steel Production CO; 12 533 8 425 0 .0 8. 0.4 -0.00¢ 0.04: -0.03 0.4 0.4
3 Solvents and Other Product Use CO: 50 ﬁ‘ 5.0 .0 7.07 0.01 -0.00 0.00: 0.00 0.0 0.0

CO 0 3@' 20.0 .0 20. 0.05 0.00: 0.00: 0.01 0.0 0.0

1.A Stationary Combustion - Solid Fuels CH4 1335 169| 4.0 50.0 50. 0.06 -0.004 0.00 -0.22 0.0 0.2

[1.A Stanonam Combustion - Gaseous Fuels CH4 1 31 4.0 50.0 50. 0.01 0.00 0.00 0.00 0.00 0.0
A Stationary Combustion - Liquid Fuels CH4 4 5| 4.0 50.0 50. 0.00 0.000 0.000 0.00 0.00 0.00
tationary Combustion - Biomass CH4 56] 256 4.0 0.0 50. 0.09 0.001 0.001 0.05 0.01 0.06

A.3.a Transport - Civil Aviation CH4 0 0 20.0 0.0 53. 0.00 0.000 0.000 0.00 0.00 0.00

A.3.b Transport - Road Transportation CH4 25 33 7.0 50.0 50.4 0.01 0.000 0.000 0.00 0.00 0.00

-A.3.c Transport - Railways CH4 1 0 0.0 50.0 50.99 0.00 0.000 0.000 0.00 0.00 0.00

-A.3.d Transport - Navigation CH4 0 0 0.0 0.0 50.99 0.00 0.000 0.000 0.00 0.00 0.00

A.3.e Transport - Other Transportation CH4 0 0 0.0 0.0 50.! 0.00 0.000 0.000 0.00 0.00 0.00

A.5.b Mobile sources in Agriculture and Forestry CH4 7| 2] 20.0 0.0 53. 0.00 0.000 0.000 0.00 0.00 0.00

B.1.a Coal Mining and Handling CH4 7600 4 960 .0 40.0 40. 1.35 -0.004 0.026 -0.17 0.18 0.25

-B.1.b Fugitive Emission from Oil, Natural Gas and Off CH4 896 691 .0 0.0 30.4 0.14 0.000 0.004 0.00 0.03 0.03
2.A.7 Glass, Bricks and Ceramics CH4 3| 4 .0 0.0 50.25 0.00 0.000 0.000 0.00 0.00 0.00
2.B.5 Other CH4 8 10 .0 0.0 50.25 0.00 0.000 0.000 0.00 0.00 0.00
2.C.1 Iron and Steel Production CH4 127, 71 0 0.0 50.4 0.02 0.000 0.000 -0.01 0.00 0.01
|4.A Enteric Fermentation CH4 4 869 2323 7.0 0.0 30. 0.48 -0.007 0.01 -0.22 0.1 0.25
4.B Manure Management CH4 009 Am' 7.0 0.0 60.4 0.20 -0.00 0.00: -0.09 0.0: 0.0

|64A Solid Waste Dis%osal on Land CH4 663| 2 367] 25.0 0.0 47. 0.75 0.006 0.01 0.23 0.4 0.4¢
6.B Wastewater Handlin CH4 2j 522 30.0 40.0 0.00 0.1 -0.00 0.00: -0.0: 0.1 0.1
1.A Stationary Combustion - Solid Fuels 0 495 329 4.0 0.0 0.10 0.1 0.00! 0.00; -0.0: 0.0 0.0:
1.A Stationary Combustion - Gaseous Fuels [o] 7| 1] 4.0 0.0 0.10 0.0 0.000 0.00 0.0 0.0 0.0
tationary Combustion - Liguid Fuels (o] 34 6 4.0 0.0 80.10 0.0 0.000 0.000 0.00 0.00 0.00
tationary Combustion - Biomass [e] 27| 0 4.0 0.0 80.10 0.0 0.000 0.000 0.03 0.00 0.03
.a Transport - Civil Aviation (o] 4 1 20.0 0.0 72.80 0.00 0.000 0.000 0.00 0.00 0.00
.A.3.b Transport - Road Transportation 0 7 644 7.0 70.0 70.. 0.31 0.003 0.003 0.21 0.03 0.21
.3.c Transport - Railways (o) 5 0.0 70.0 70. 0.00 0.000 0.000 0.00 0.00 0.00
.d Transport - Navigation o) 0 0.0 70.0 70.7 0.00 0.000 0.000 0.00 0.00 0.00
-e Transport - Other Transportation 0 0.0 70.0 70.7 0.00 0.000 0.000 0.00 0.00 0.00
.b Mobile sources in Agriculture and Forestry (o] 2_0| 2. 0.0 70.0 72. 0.01 0.000 0.000 0.00 0.00 0.00
Nitric Acid Production 0 1127 91 0.0 25.0 26.! 0.17 0.000 0.005 0.01 0.07 0.07
Other o) 84 94 5.0 70.0 70. 0.04 0.000 0.000 0.01 0.00 0.01
|3 Solvents and Other Product Use (o] 215 21 5.0 70.0 70. 0.10 0.000 0.00 0.02 0.01 0.02
4.B Manure Management 0 690] 35 7.0 250.0 250. 0.59 -0.00 0.00: -0.22 0.02 0.23
4.D.1 Agricultural Soils, Direct Emissions (o) 4573 245 .0 250.0 2504 4.14 -0.00: 0.01 -1.33 0.27 1.36
4.D.2 Pasture, Range and Padock Manure [0} 706 26 .0 250.0 250.4 0.44 -0.00 0.00 -0.35 0.03 0.36
4.D.3 Agricultural Soils, Indirect Emissions (o) 3 620 1764 .0 250.0 250.4 2.9 -0.00¢ 0.00¢ -1.28 0.19 1.30
6.B Wastewater Handling (o) 162 200 0.0 50.0 53.85 0.0 0.000 0.00 0.02 0.03 0.04
6.C Waste Incineration o) 0 4 5.0 70.0 71.59 0.00 0.000 0.00( 0.00 0.00 0.00
2.F.1-6 F-gases Use - ODS substitutes FC, PH 0 879 20.0 20.0 28.28 0.17 0.005 0.005 0.09 0.13 0.1
2 F-gases Use - Semiconductore Manufacture FC, SH 1] 28 20.0 20.0 28.28 0.01 0.000 0.000 0.00 0.00 0.0
2.F.8 F-gases Use - Electrical Equipment SF 78| 59 20.0 20.0 28.28 0.01 0.000 0.000 0.00 0.01 0.0
2.F.9 F-gases Use - Other SF6 SF 0 12] 20.0 20.0 28.28 0.00 0.000 0.000 0.00 0.00 0.0
Total 194 244 148 204 Total H = 6.16 Total M = 3.07
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SUMMARY 2 SUMMARY REPORT FOR C0; EQUIVALENT EMISSIONS Inventory 2006

{Sheet 1 of 1) Subamission 2008 v1.1
CZECH EEPUELIC

GREENHOUSE GAS $OURCE AND co,® | CcH, [ NO HFC:? | PFCs 2 §F, % Total

S5INK CATEG ORIES CO; equivalent (Gg )

Total (Met Emiszions) a 124 409.406| 12 047.230 T 394035 BTI.3E2 I2.563 83.068 144 819.354

L Energy 114516.309) 6 145.943]  1116.130] ] 121 T78.382
& Fuel Conbustion (Sectoral Approach) 114 516,309 495278 1116.130] 116 127.717

1. Enerzy Industries 56 631 220 16 351 251 674 ] 3 56 599 245

2. Mamifachoring Indisines and Constraction 27 706 151 72 596, 129 183), _ 77 907 770

3. Traeport 17 514,978 33049 §40 262 i 1% 197289

4. Other Sectors 11 611.147 EELT ENE 12 047 151

5. Other 1052775 1536 21 953] 3 1 076 262

B. Fugitive Emissions from Fusls TE W& HENO| 5 60 665 [IENA NEHO | _ 5 650 565

1. Sokd Fuels IENANE| 4950704 IENANO| 4 959,704

2. 0l and Hatural Gas IE.HE.HC 520961 [ N4 NEMNO| B30.9641

2. Indusirial Processes 12 716.776 85.252  1009.548 272352  22.563] £3.068| 14 789.560
N4 [

4. Mineral Products 3710.337 4424 3714833

E. Chemiral Industry 551101 9705] 1009548 [ _ H&| = 1 600,355
€. Metal Production B 425 300 71051 Ha| 7 406 358
D. Other Production Haf T i ] M4
E. Production of Halocathons and SF, 1 I | 4, NG N0 HO NA MO
F. Conmumption of Halocathons and 5F; ™ | | | B72552 225683 977 983
. Other i N Hi M4 Ni
3. Sobvent and Other Product Use 298,415 | | 214.520] ] ] . 512,935
4. Azriculiure [ _ | 2812889  4830.772] [ 7 643.661
4. Enterie Fermentation ) - i 2322 840
E. Manue Management i B42.447
. Fice Cultivation | mol NO
D. Agricultural Soils® . | I ] 4478574
E. Prescrbed Buming of Savarmas | ] ] WO
F. Field Brrming of Agrirulhural Residues i i I i HO
G. Other | i 5 i Hi
5. Land Use, Land. Use Change and Foresiry®! -3 £08.553 115.239 : | ) -3 374.590
& Forest Land -3 366 020 115239 fi | i -5 239 085
E. Cropland 131.136 N0 i I ; 138.165
C. Grassland 396 352 HO I ! 596 392
D. Wetlands 13.879 HANO 18379
E. Settlaments 103.544 HEHO | J 103,544
F. Other Land HO HANO I NANO
7. Other HE HE i [ HE
6. Wasie 386.460] 2 £83.606 i il 3 479.407
4. Solid Waste Disposal on Land NANO| 2386546 i 2 366,548
E. Waste-water Handling ! 522 060 722010
. Waste Incineration 386 460 NE 4331 [ ] 350 851
D Other M4 Hi [ i ] Ma
7. Other {os specified in Sumpnary 1.4) NA A NA
Memo Tiens: = ]
International Bunkers 1062.019 [ ] 1111.029
Aviation 1062019 4251 758 i 1111029
Marine HAHO B 5
Multilateral Operations NO i NO[ ;
C O, Emissions from Biomass 8 227.240 | ! | $ 227.240

Total CCy Equivalent Enissions without Land Use, Land-Tse Change and Forestry| 148 203.944
Total C Equivalent Enussions with Land Use, Land-TUse Change and Forestry| 144 829 354

Y For COy from Land Use, Land-use Change and Forestry the net emissionsireranvals are to be reported. For the purposes of reporting, the sizns for reraovals
are always hegative (-) and for emissions positie (+).

¥ Actual ervissions should be inchuded in the national totals, If no actual erssions were reported, potential srissinns should be included.

") Parties which previously reported COj from soils in the Agriculture sector should note this in the MIE.

! Gee footnote 2 to tahle Surmmary 1 4.
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TABLE 10 EMISSION TRENDS
CO,
(Part 1 of 2)

GREENHOUSE GAS SOURCE AND SINK B(”lsgg(f’;r 1991 1992 1993 1994 1995 1996 1997 1998 1999
CATEGORIES
(Gg) (Gg) (Gg) (Gg) (Gg) (Gg) (Gg) (Gg) (Gg) (Gg)
1. Energy 145613]  139912] 124194] 123104] 113312] 117653] 125200] 117785] 111052] 109 287
'A. Fuel Combustion (Sectoral Approach) 145613]  139912] 124194] 123 104] 113312] 117653] 125200] 117785 111052] 109287
1. Energy Industries 57707 57401 51270 53502 53 658 56 621 59257 59033 55 694 52504
2. MmEriiiy il et 46 616 49 140 41106 41997 32 609 32766 36626 29 069 28 588 29956
Construction
3. Transport 7342 6675 7438 7334 7615 9454 10 476 11119 11657 11877
4. Other Sectors 32347 25288] 23 060) 18 995 18 145 17799 17750 17425 13 856 13713
5. Other 1601 1409) 1321 1276 1285 1013 1092 1140 1258 1237

TE.NA TE.NA | IENA TE,NA | IE.NA TE,NA IE.NA] TE.NA TE.NA | TE.NA

I8, Fptive et fiem [ NENoOl  NENO|  NENo|  NENol  NENo|  NENO|  NENO|  NENO|  NENOl  NENO

1. Solid Fuels IENANE| IENANE| IENANE| IENANE| IENANE| IENANE| IENANE| IENANE| IENANE| IENANE
2. Oil and Natural Gas 1IE,NENO| IE,NENO| IENENO| IENENO| IENENO| IENENO| IENENO| IENENO| IENENO| IENENO]
2. Industrial Processes 17 701 13 303 14 597| 11 685 12 400| 12 718 12 430| 13 023 12 219 10 446
A. Mineral Products 4362 3740 3561 3241 3328 3316 3618 3738 3908 3807
B. Chemical Industry 807 782 806 754 842 743 800 733 756) 644
C. Metal Production 12 533 8 781 10 230 7 690 8231 8 659 8012 8553 7555 5996
D. Other Production NA] NA] NA| NA] NA NA
E. Production of Halocarbons and SF
F. Consumption of Halocarbons and SFy

G. Other
3. Solvent and Other Product Use
4. Agriculture

A. Enteric Fermentation

B. Manure Management
C. Rice Cultivation
D. Agricultural Soils
E. Prescribed Burning of Savannas
F. Field Burning of Agricultural Residues
G. Other
5. Land Use, Land-Use Change and Forestry® -4 053 9397] -11252]  -10 026 -7 686) -7 642 -8 106 7128] 7145 -7 145
'A. Forest Land 5325 970a] 11442 10279 7753 7659 7921 7098 7349 7177
B. Cropland 1309 539 300 293 263 267 258 234 318 194
C. Grassland 137 309 213 203 313 339 558 390 299 367
D. Wetlands 2 31 17 g 3 9 11 15 3 2
E. Settlements 78 46 86 155 110 30 105 110 To1 182
F. Other Land NO NO| NO| NO| NO| NO NO| NO NO| NO
G. Other NE NE| NE NE| NE NE NE NE NE| NE
6. Waste IE,NA,NE,NO 357 357 357 357 357 357 357 357 357
‘A Solid Waste Disposal on Land NANO| NANO| NANO| NANO| NANO| NANO| NANO| NANO| NANO| NANO
B. Waste-water Handling
C. Waste Incineration IENE 357, 357 357, 357 357 357 357 357, 357
D. Other NA NA NA NA NA NA| NA] NA NA NA
7. Other (as specified in Summary 1.4) NA NA NA NA NA NA NA NA NA NA
Total CO; emissions including net O from 159812 144689 128373| 125556| 118786] 123467] 130253 124407| 116849] 113309
LULUCF
E'{;:IU%(:} SRESES e el iy 163865| 154085| 139625| 135582] 126471| 131110] 138359] 131535| 123994 120454

Memo Items:

International Bunkers 617| 555 491 484/ 449 453 492 498 542 513
Aviation 617 555 491 484 449 453 492 498 542 513
Marine NANO|  NaNo| NaNo| NaNo| NaNo| NANO| NaNo| NANO|  NaNo|  NANO
Multilateral Operations NO NO NO NO NO NO NO NO NO NO
|CO, Emissions from Biomass 2 304 2350 2309 2267 2220 2352 2437 2671 2906 3110

Note: All footnotes for this table are given at the end of the table on sheet 5.
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TABLE 10 EMISSION TRENDS Inventory 2006
Co, Submission 2008 v1.1
(Part 2 of 2) CZECH REPUBLIC
GREENHOUSE GAS SOURCE AND SINK 2000 2001 2002 2003 2004 2005 2006 ?;::f:::::;’y‘:::
CATEGORIES
(Gg) (Gg) (Gg) (Gg) (Gg) (Gg) (Gg) %o
1. Energy 114345]  116832] 113159] 113504] 113159] 113769] 114516 21.4
'A. Fuel Combustion (Sectoral Approach) 114345 116832] 113159]  113504] 113159] 113769] 114516 21.4
1. Energy Industries 59616]  s58810]  57122]  57856]  57271] 57275 56631 ~1.9)
S dnsiciunnelndusttiesiand 28 185 29432 27912 26365 26 003 26 632 27706 40.6,
Construction
3. Transport 12 067 12879 13 426 15 152 15877 17 164 17515 138.5
4. Other Sectors 13 244 14501 13 555 13 065 12 890 11601 11611 64.1
5. Other 1233 1211 1144 1065 1112 1097 1053 342
B. Fugitive Emissions from Fuels UIBREY | LENA| MERGY NBREY LENAY| LGBREY| NN 0.0
NENO|  NENo|  NENo|  NENo|  NENoO|  NENo|  NENO]
1. Solid Fuels IENANE| IENANE| IENANE| IENANE| IENANE| IENANE| IENANE 0.0]
2. Oil and Natural Gas 1ENENO| IENENO| IENENO| IENENO| IENENO| IENENO| IENENO 0.0]
2. Industrial Processes 11699  10802] 10741 11698]  12815]  11516] 12717 282
'A. Mineral Products 3 876 3570 3317 3418 3625 3 589 3710 14.9
_ Chemical Industry 736 620 541 704 699 609 581 28.0
Metal Production 7086 6612 6 852 7576 8491 7318 8 425 32.8
NA| NA NA| NA NA NA NA 0.0)

. Production of Halocarbons and SFg

B
©
D. Other Production
E
F

. Consumption of Halocarbons and SFg

G. Other

3. Solvent and Other Product Use

4. Agriculture

A. Enteric Fermentation

. Manure M: nent

. Rice Cultivation

gla|=

. Agricultural Soils

. Prescribed Burning of Savannas

el ez

Field Burning of Agricultural Residues

G. Other

B. Waste-water Handling

C. Waste Incineration

5. Land Use, Land-Use Change and Forestrym -7 459 -7 742 -7 563 -5 939 -6 082 -6 536 -3 509 -13.4
A. Forest Land -7 366 -7 626 -7451 -5893 -5999 -6 444 -3 366 -36.8
B. Cropland 192 176 153 155 137 140 131 -90.0
C. Grassland -425 -405 -399 -386) -397 -392 -396 189.0]
D. Wetlands 26 11 31 21 18 19 19 -14.4
E. Settlements 115 102 102 164 159 140 104 33.5
F. Other Land NO NO NO NO NO NO NO 0.0
G. Other NE NE NE NE NE] NE] NE| 0.0
6. Waste 357 357 357 368 327 358 386 100.0
A. Solid Waste Disposal on Land NA,NO| NANO| NA,NO| NANO| NANO| NANO NA,NO| 0.0

D. Other

LULUCF

7. Other (as specified in Summary 1.4) NA NA NA NA NA NA NA
Total issions including net CO, f
SCo: Sty il eine et CO. Hiory 119296| 120585 117019| 119941 120523] 119407] 124400 222
LULUCF
Total CO; emissions excluding net CO; from 126756| 128327| 124582] 125881] 126605 125943 127918 219

Memo Items:

—

Inter 1 Bunkers 572 614 664 771 993 1033 1 062 72.2
Aviation 572 614 664 771 993 1033 1062 72.2
Marine NA,NO| NANO NA,NO| NANO NA,NO| NANO NA,NO| 0.0
Multilateral Operations NO NO| NO NO NO NO NO 0.0
|C02 Emissions from Biomass 3252 3269 3831 7156 7 846 8678 8 227 257.2

Note: All footnotes for this table are given at the end of
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TABLE 10 EMISSION TRENDS
CH,
(Part 1 of 2)

Base year
'GREENHOUSE GAS SOURCE AND SINK CATEGORIES (1990) 2l 2 X X B B2 B L LD
(Gg) Go | G | 6o [ 6o | @ | G | 6o [ 6o [ o
1. Energy 474.104] 409.311| 388.885| 370.864] 349.219] 341.132| 333.517] 324.461| 311.241| 285.047|
A. Fuel Combustion (Sectoral Approach) 69.534] 51.966] 49.472] 40.382] 35.458] 32.763 30.636] 27.211 22.668] 21.367|
1. Energy Industries 0.668 0.683 0.599 0.636 0.631 0.702 0.720 0.797 0.780 0.728
2. Manufacturing Industries and Construction 4.310 4.881 3.909 4.217 3.410 3.303 3.691 3.258 2.977 3.009
3. Transport 1.265 1.093 1.261 1.314 1.432 1.594 1.621 1.520 1.363 1.250
4. Other Sectors 62.956] 45.017] 43.433 33.953 29.721 26.952] 24.391 21.452 17.403 16.281
5. Other 0.336 0.292 0.270 0.262 0.264 0.211 0.213 0.184 0.145 0.099
B. Fugitive Emissions from Fuels 404.570] 357.346] 339.413] 330.482] 313.761] 308.369] 302.881] 297.250f 288.573] 263.680)
1. Solid Fuels 361.903] 320.983] 305.967| 297.996] 281.994] 276.614] 268.481] 263.472] 253.050f 228.960
2. Oil and Natural Gas 42.667|  36.362] 33.445 32.487| 31.767] 31.755 34.401 33.778 35.522|  34.720
2. Industrial Processes 6.585 5.608 4.325 4.411 4.532 4.778 4.853 4.413 4.286 3.739
A. Mineral Products 0.140 0.118 0.116 0.128 0.138 0.144 0.164 0.179 0.197 0.180
B. Chemical Industry 0.388 0.286 0.325 0.333 0.390 0.373 0.391 0.399 0.449 0.466
C. Metal Production 6.057 5.203 3.884 3.951 4.004 4.261 4.298 3.835 3.640 3.092
D. Other Production
E. Production of Halocarbons and SF¢
F. Consumption of Halocarbons and SFg
G. Other NA] NA] NA| NA| NA| NA] NA] NA| NA] NA|
3. Solvent and Other Product Use
4. Agriculture 279.950] 264.611| 238.093| 207.962| 182.145) 176.461| 175.256] 164.682 154.849| 157.271
A. Enteric Fermentation 231.881] 218.466] 195.780] 169.356] 148.311) 144.393] 143.035] 133.425 125.112| 127.780)
B. Manure Management 48.069]  46.144] 42.313 38.606] 33.835] 32.068] 32.221 31.257|  29.737]  29.491
C. Rice Cultivation NO NO| NO NO| NO NO NO| NO NO| NO
D. Agricultural Soils NANE| NANE|] NANE| NANE| NANE| NANE| NANE| NANE| NANE| NANE
E. Prescribed Burning of Savannas NO NO NO NO NO NO NO NO NO NO
F. Field Burning of Agricultural Residues NO NO NO NO NO NO NO NO NO NO
G. Other NA NA| NA NA NA| NA NA| NA NA NA|
5. Land Use, Land-Use Change and Forestry 3.731 2.862 3.064 3.376] 3.496 3.315 4.524 4.982 4.375 4.048
A. Forest Land 3.731 2.862 3.064 3.376 3.496 3.315 4.524] 4.982 4.375 4.048
B. Cropland NO NO NO NO NO NO NO NO NO NO
C. Grassland NO NO NO NO NO NO NO NO NO NO
D. Wetlands NANO| NaNo| NaNo[ NaNo| NaNo| NaNo| NanNo| NaNo[ NANO| NANO|
E. Settlements NENO| NENO| NENO| NENO| NENO| NENO| NENO| NENO| NENO| NENO
F. Other Land NANO| NanNo| NaNo[ NaNo| NaNo| NaNo| NanNo| NaNo[ NANO| NANO|
G. Other NE NE] NE NE] NE] NE NE] NE NE] NE]
6. Waste 118.478| 120.664| 120.928) 121.125| 125.431] 127.357| 126.148] 125.358| 126.800| 127.447,
A. Solid Waste Disposal on Land 79.171 82.789]  85.970]  89.481 92.953]  96.199] 97.125]  95.200]  97.300] 100.015
B. Waste-water Handling 39.307)  37.875] 34.959] 31.643 32478 31.158] 29.023] 30.158] 29.500] 27.432
C. Waste Incineration NE NE NE NE NE NE NE NE NE NE
D. Other NA NA| NA NA NA| NA NA| NA NA NA|
7. Other (as specified in Summary 1.4) NA NA NA NA NA NA NA NA NA NA
Total CH, emissions including CH, from LULUCF 882.848] 803.056] 755.296] 707.738] 664.823] 653.043] 644.298] 623.897| 601.550| 577.551
Total CH, emissions excluding CH, from LULUCF 879.117] 800.194] 752.232] 704.362] 661.327] 649.728] 639.774] 618.914| 597.175| 573.503]
Memo Items:
International Bunkers 0.125 0.113 0.100 0.098 0.091 0.092 0.099 0.099 0.106 0.099
Aviation 0.125 0.113 0.100 0.098 0.091 0.092 0.099 0.099 0.106 0.099
Marine NANO| NANO| NANO| NANO| NANO| NANO| NANO| NANO| NANO| NANO
Multilateral Operations NO NO NO NO NO NO NO NO NO NO
ICOz Emissions from Biomass

Note: All footnotes for this table are given at the end of the table on sheet 5.
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TABLE 10 EMISSION TRENDS
CH,
(Part 2 of 2)

Inventory 2006

Submission 2008 v1.1
CZECH REPUBLIC

Change from base to

.GREENHOUSE GAS SOURCE AND SINK CATEGORIES 20 2 AP 2B AL A 203 latest reported year
Go | G | @6 | 6o | ©o | @o | o %
1. Energy 292.122| 297.454] 289.324] 279.812| 273.463] 276.802] 292.664 -38.270
A. Fuel Combustion (Sectoral Approach) 20.137 21.768 20.017 22.644 24.566 23.186 23.585 -66.082
1. Energy Industries 0.734 0.737 0.676 0.866 0.964 0.759 0.779 16.621
2. Manufacturing Industries and Construction 3.027 3.206 3.253 3.173 3.021 3.409 3.447 -20.005
3. Transport 1.178 1.240 1.285 1.434] 1.481 1.556 1.574 24.403
4. Other Sectors 15.113 16.502 14.723 17.098 19.022 17.385 17.712 -71.867
5. Other 0.086 0.084 0.081 0.074] 0.078 0.078 0.073 -78.214
B. Fugitive Emissions from Fuels 271.985] 275.686] 269.307] 257.168] 248.897| 253.616] 269.079 -33.490
1. Solid Fuels 238.996] 244.736] 237.477] 228.206] 222.000f 221.439] 236.176 -34.740
2. Oil and Natural Gas 32.989] 30950 31.830] 28.962] 26.896] 32.177| 32.903 -22.884
2. Industrial Processes 3.943 4.011 4.030 4.025 4.223 3.976 4.060 -38.352
A. Mineral Products 0.255 0.252 0.201 0.204] 0.224 0.222 0.214 52.929
B. Chemical Industry 0.412 0.439 0.412 0.397 0.504 0.504 0.462 19.104
C. Metal Production 3.277 3.320 3.416 3.424 3.495 3.251 3.383 -44.142
D. Other Production
E. Production of Halocarbons and SF¢
F. Consumption of Halocarbons and SFg
G. Other NA| NA] NA| NA| NA NA| NA| 0.000
3. Solvent and Other Product Use
4. Agriculture 150.599] 151.331] 147.306] 143.331| 138.373] 136.330 133.947 -52.153
A. Enteric Fermentation 122717 123.613] 120.710f 117.533] 113.801] 112.689] 110.602 -52.302
B. Manure Management 27.882| 27.718] 26.596] 25.798] 24.573 23.642]  23.345 -51.434
C. Rice Cultivation NO NO NO| NO NO| NO NO 0.000
D. Agricultural Soils NANE| NANE| NANE| NANE| NANE| NANE|[ NANE 0.000
E. Prescribed Burning of Savannas NO NO NO NO NO NO NO 0.000
F. Field Burning of Agricultural Residues NO NO NO NO NO NO NO 0.000
G. Other NA NA NA| NA NA NA NA 0.000
5. Land Use, Land-Use Change and Forestry 3.738 3.930 4.158 5.015 4.772 4.583 5.488 47.089
A. Forest Land 3.738 3.930 4.158 5.015 4.772 4.583 5.488 47.089
B. Cropland NO NO NO NO NO NO NO 0.000
C. Grassland NO NO NO NO NO NO NO 0.000
D. Wetlands NANNO|] Na,No| NaNo] NANO| NaNo| NANoO| NaNO 0.000
E. Settlements NENO| NENO|] NENO| NENO| NENO| NENO| NENO 0.000
F. Other Land NANO|] Na,No|] NaNo] NANO| NaNo|] NANoO| NaNO 0.000
G. Other NE NE] NE] NE NE] NE NE] 0.000
6. Waste 128.235] 129.501] 132.787] 131.260 133.689] 136.020{ 137.553 16.100
A. Solid Waste Disposal on Land 102.483| 104.678] 106.148] 106.687] 109.254] 111.700] 112.693 42.341
B. Waste-water Handling 25.753] 24.823] 26.639] 24.573] 24.435 24.320]  24.860] -36.755
C. Waste Incineration NE NE| NE| NE NE| NE NE| 0.000
D. Other NA NA NA NA NA NA NA 0.000
7. Other (as specified in Summary 1.4) NA NA NA NA NA NA NA 0.000
Total CH, emissions including CH, from LULUCF 578.638 586.228] 577.604] 563.443| 554.520] 557.712| 573.711 -35.016
Total CH, emissions excluding CH, from LULUCF 574.900{ 582.298] 573.446] 558.428] 549.748] 553.129] 568.223 -35.364
Memo Items:
International Bunkers 0.109 0.117 0.127 0.147 0.189 0.197 0.202 61.493
Aviation 0.109 0.117 0.127 0.147 0.189 0.197 0.202 61.493
Marine NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000
Multilateral Operations NO NO NO NO NO NO NO 0.000

ICOz Emissions from Biomass

Note: All footnotes for this table are given at the end of the table on
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TABLE 10 EMISSION TRENDS
N,O
(Part 1 of 2)

GREENHOUSE GAS SOURCE AND SINK B“;sl‘;zg)” 1991 1992 1993 1994 1995 1996 1997 1998 1999
CATEGORIES
(Gg) (Gg) (Gg) (Gg) (Gg) Gg) (Gg) (Gg) Gg) (Gg)
1. Energy 2.148| 2.135] 1.992] 2.085] 2.022 2.272 2.474 2.521 2.770) 2.956|
A. Fuel Combustion (Sectoral Approach) 2.148 2.135 1.992 2.085 2.022 2.272] 2.474] 2.521 2.770 2.956
1. Energy Industries 0.803] 0.803 0.723 0.751 0.745 0.793 0.822 0.830) 0.787] 0.738
éox;"uzﬁ’:;“”“g LT O 0.576 0.645 0.521 0.544 0.445 0417 0.461 0.389 0.357 0.374
3. Transport 0.270] 0.307] 0.403 0.515 0.568 0.830) 0.960 1.087| 1.419] 1.638
4. Other Sectors 0.433] 0.324 0.294] 0.225 0.215 0.193 0.188 0.163 0.130) 0.125]
5. Other 0.063] 0.055 0.051 0.050) 0.050 0.040) 0.043 0.051 0.076] 0.081]
B, Mugifive Basitoms fom Rl 1IE,NA 1IE,NA, 1IE,NA, IE,NA) 1IE,NA, IE,NA) 1IE,NA, 1IE,NA, IE,NA) 1IE,NA
NE,NO NE,NO| NE,NO| NE,NO| NE,NO| NE,NO| NE,NO NE,NO| NE,NO| NE,NO
1. Solid Fuels IE,NANO| IE,NANO| IE,NANO| IENANO| IENNANO| IENANO| IENANO| IENANO| IENANO] IENANO|
2. Oil and Natural Gas NANENO| NANENO|[ NANENO| NANENO[ NANENO| NANENO| NANENO| NANENO| NANENO| NANENO|
2. Industrial Processes 3.904] 2.639) 3.245) 2.544 3.207] 3.645] 3.329] 3.604] 3.859 3.221
A. Mineral Products NA,NE NA| NA] NA| NA] NA] NA] NA] NA] NA]
B. Chemical Industry 3.904] 2.639 3.245 2.544] 3.207 3.645| 3.329 3.604] 3.859 3.221]
C. Metal Production NA| NA| NA] NA| NA NA] NA NA| NA] NA|
D. Other Production
E. Production of Halocarbons and SFg
F. Consumption of Halocarbons and SFg
G. Other NA] NA| NA] NA| NA] NA] NA] NA] NA] NA]
3. Solvent and Other Product Use 0.692) 0.692 0.692 0.692 0.692 0.692 0.692 0.692 0.692 0.692)
4. Agriculture 30.931 26.314) 22.427] 19.607 18.763| 18.949) 17.721 17.888) 17.233] 17.093]
A. Enteric Fermentation
B. Manure Management 2.227 2.144] 1.982 1.838 1.619 1.535 1.548 1.509] 1.446| 1.439
C. Rice Cultivation
D. Agricultural Soils 28.704] 24.169] 20.445 17.769 17.143 17.413] 16.173 16.379) 15.787 15.654]
E. Prescribed Burning of Savannas NO NO| NO| NO| NO| NO| NO| NO| NO| NO
F. Field Burning of Agricultural Residues NO NO| NO| NO| NO| NO| NO| NO| NO| NO|
G. Other NA] NA| NA] NA| NA] NA] NA] NA] NA] NA]
5. Land Use, Land-Use Change and Forestry 0.094 0.086] 0.085 0.083 0.078 0.072] 0.072 0.068] 0.067] 0.061]
A. Forest Land 0.026 0.020) 0.021 0.023 0.024] 0.023 0.031 0.034] 0.030) 0.028
B. Cropland 0.068 0.067] 0.064] 0.060) 0.054] 0.049] 0.041 0.034] 0.037] 0.033]
C. Grassland NO| NO| NO| NO| NO NO| NO| NO| NO| NO|
D. Wetlands NA,NO| NA,NO| NA,NO NA,NO| NA,NO| NA,NO| NA,NO| NA,NO| NA,NO| NA,NO|
E. Settlements NE,NO| NE,NO| NE,NO NE,NO| NE,NO| NE,NO| NE,NO| NE,NO| NE,NO| NE,NO
F. Other Land NA,NO| NA,NO| NA,NO NA,NO| NA,NO| NA,NO| NA,NO| NA,NO| NA,NO| NA,NO|
G. Other NE] NE] NE] NE] NE] NE] NE] NE] NE] NE]
6. Waste 0.521] 0.518] 0.519] 0.520) 0.520 0.520) 0.519 0.518] 0.518] 0.517]
A. Solid Waste Disposal on Land
B. Waste-water Handling 0.521] 0.518 0.519 0.520) 0.520) 0.520) 0.519 0.518 0.518 0.517
C. Waste Incineration NE] NE] NE] NE| NE] NE] NE| NE| NE| NE]
D. Other NA| NA| NA NA| NA NA] NA NA| NA] NA|
7. Other (as specified in Summary 1.4) NA| NA NA] NA NA NA] NA NA NA] NA|
Total N,O emissions including N,O from LULUCF 38.29 32.385 28.960 25.531 25.282 26.149| 24.806 25.291 25.139| 24.541|
Total N,O emissions excluding N,O from LULUCF 38.196| 32.298] 28.875 25.448 25.203 26.077| 24.734 25.223 25.072f 24.48
Memo Items:
International Bunkers 0.089| 0.080) 0.071 0.070) 0.065 0.066) 0.070 0.070) 0.076] 0.071]
Aviation 0.089 0.080) 0.071 0.070] 0.065 0.066] 0.070 0.070] 0.076] 0.071]
Marine NA,NO| NA,NO| NA,NO| NA,NO| NA,NO| NANO| NANO| NA,NO| NANO| NA,NO|
Multilateral Operations NO| NO| NO| NO| NO| NO| NO| NO| NO| NO|
ICOz Emissions from Biomass

Note: All footnotes for this table are given at the end of the table on sheet 5.
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TABLE 10 EMISSION TRENDS Inventory 2006
Nzo Submission 2008 v1.1
(Part 2 of 2) CZECH REPUBLIC
GREENHOUSE GAS SOURCE AND SINK 2000 2001 2002 2003 2004 2005 2006 f:‘;'s‘f:ef;;’r":ez"‘;:;:
CATEGORIES
(Gg) (Gg) (Gg) (Gg) (Gg) (Gg) (Gg) %o
1. Energy 3.069) 3.160 3.174 3.457] 3.516] 3.595 3.600) 67.627
A. Fuel Combustion (Sectoral Approach) 3.069 3.160| 3.174) 3.457| 3.516 3.595 3.600f 67.627
1. Energy Industries 0.833] 0.826 0.796] 0.833] 0.838 0.813 0.812 0.816
éox:‘r‘;zg:;u““g Industrics and 0.374 0.387, 0.394 0.379) 0.361 0.410) 0.417 27.671
3. Transport 1.660] 1.735 1.784) 1.985) 2.028 2.093 2.094] 674.757
4. Other Sectors 0.120] 0.130 0.122] 0.189) 0.213] 0.205 0.207] -52.269
5. Other 0.083] 0.082 0.078 0.072] 0.075] 0.075 0.071 12.044]
. L IE,NA] 1E,NA,| 1E.NA,| IE,NA] 1E,NA] IE.NA| 1E,NA|
B. Fugitive Emissions from Fuels NENO| NENO| NENO| NENO) NENO| NENO| NENO| 0.000
1. Solid Fuels IENANO| IENANO| IENANO| IENANO| IENANO| IENANO| IENANO| 0.000]
2. Oil and Natural Gas NANENO| NANENO| NANENO| NANENO| NANENO| NANENO| NANENO| 0.000]
2. Industrial Processes 3.628] 3.589) 3.143] 3.134] 3.726] 3.525] 3.257] -16.593
A. Mineral Products NA| NA NA| NA] NA| NA NA| 0.000]
B. Chemical Industry 3.628 3.589) 3.143] 3.134 3.726 3.525] 3.257 -16.593
C. Metal Production NA| NA] NA| NA] NA| NA NA| 0.000]
D. Other Production
E. Production of Halocarbons and SFq
F. Consumption of Halocarbons and SFg
G. Other NA| NA NA| NA] NA| NA NA| 0.000]
3. Solvent and Other Product Use 0.692 0.692] 0.692] 0.692f 0.692 0.692] 0.692] 0.000]
4. Agriculture 16.853] 17.449) 16.963) 15.361 16.554] 15.725) 15.583) -49.619
A. Enteric Fermentation
B. Manure M ent 1.36 1.348 1.295 1.259 1.196 1.150] 1.136f -48.979)
C. Rice Cultivation
D. Agricultural Soils 15.494] 16.100) 15.668 14.102] 15.358 14.575 14.447 -49.669)
E. Prescribed Burning of Savannas NO| NO| NO| NOJ NO| NO| NO| 0.000]
F. Field Burning of Agricultural Residues NO| NO| NO| NOJ NO| NO| NO| 0.000]
G. Other NA| NA NA| NA] NA| NA NA| 0.000]
5. Land Use, Land-Use Change and Forestry 0.058 0.056) 0.056] 0.060) 0.057] 0.055 0.060) -35.793
A. Forest Land 0.026 0.027 0.029] 0.034] 0.033] 0.032 0.038 47.089
B. Cropland 0.032) 0.029 0.027] 0.026] 0.024] 0.023 0.023 -66.863
C. Grassland NO| NO| NO| NO| NO| NO| NO| 0.000]
D. Wetlands NA,NO| NANO| NA,NO| NANO| NA,NO| NANO| NA,NO| 0.000]
E. Settlements NE,NO| NE,NO| NE,NO| NE,NO]J NE,NO| NE,NO| NE,NO| 0.000]
F. Other Land NA,NO| NANO| NA,NO| NANO| NA,NO| NANO| NA,NO| 0.000]
G. Other NE] NE NE] NE] NE] NE] NE] 0.000]
6. Waste 0.646| 0.641 0.641 0.657 0.656| 0.658] 0.645] 23.774
A. Solid Waste Disposal on Land
B. Waste-water Handling 0.646 0.641 0.641 0.641 0.642) 0.643 0.645 23.774
C. Waste Incineration NE] NE] NE] 0.015] 0.014] 0.015 0.014 0.001
D. Other NA| NA] NA| NA] NA| NA] NA] 0.000]
7. Other (as specified in Summary 1.4) NA| NA] NA] NA] NA| NA] NA] 0.000
|
Total N,O emissions including N,O from LULUCF 24.946| 25.587 24.669| 23.361 25.201 24.249] 23.838 -37.745
Total N,O emissions excluding N,0O from LULUCF 24.888| 25.531 24.613 23.300] 25.144 24.195) 23.777| -37.750
|
Memo Items: |
International Bunkers 0.078] 0.084 0.090) 0.105) 0.135 0.140 0.144] 61.493
Aviation 0.078 0.084] 0.090) 0.105] 0.135] 0.140 0.144] 61.493'
Marine NA,NO| NA,NO| NA,NO| NANO| NA,NO| NA,NO| NA,NO| 0.000]
Multilateral Operations NO NO| NO| NO| NO NO| NO| 0.000
(CO, Emissions from Biomass I

Note: All footnotes for this table are given at the end of
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TABLE 10 EMISSION TRENDS
HFCs, PFCs and SF¢

Inventory 2006

Submission 2008 v1.1

(Part 1 of 2) CZECH REPUBLIC
Base year
(GREENHOUSE GAS SOURCE AND SINK CATEGORIES ( 199y0 ) . | i | L | s | L | el | iy | Ll | e
(Gg)

[Emissions of HFCs® - (Gg CO, equivalent) NA,NE,NO |[NA,NE,NO [NA,NE,NO |[NA,NE,NO 0.735] 101.307| 244.811 316.559 267.586
[HFC-23 NANO| NA,NO| NA,NO| NA,NO| NA,NO, NANO| NA,NO| 0.000, 0.000] 0.000]
[HFC-32 NANO| NA,NO| NA,NO| NA,NO| NA,NO| NANO| NA,NO| 0.000, 0.000] 0.001
[HFC-41 NANO| NA,NO| NA,NO| NA,NO| NA,NO| NANO| NA,NO| NA,NO| NA,NO| NANO|
[HFC-43-10mee NANO| NA,NO NA.NO NA,NO NANO NANO| NA,NO NANO NA,NO NANO
HFC-125 NANO| NA,NO NA.NO NA,NO NANO NANO| 0.002 0.011 0.002 0.017
HFC-134 NANO| NA,NO NA.NO NA,NO NANO NANO| NA,NO NANO NA,NO NANO
HFC-134a NANO| NA,NO NANO NA,NO NANO 0.001 0.070 0.160] 0.232 0.113
HFC-152a NANO| NA,NO NANO NA,NO NANO NANO| 0.003 0.004] 0.004 0.003
HFC-143 NANO| NA,NO NANO NA,NO NANO NANO| NA,NO NANO NA,NO NANO
HFC-143a NANO| NA,NO NANO NA,NO NANO NANO| 0.001 0.001 0.001 0.017
[HFC-227¢a NANO| NA,NO| NA,NO| NA,NO| NANO| NANO| 0.000] IE,NA,NO| IE,NANO| IENANO
[HFC-236fa NANO| NA,NO| NA,NO| NA,NO| NANO| NANO| NA,NO| 0.000) 0.000] 0.000]
[HFC-245ca NANO| NA,NO| NA,NO| NA,NO| NANO| NANO| NA,NO| NA,NO| NA,NO| NANO|
Unspecified mix of listed HFCs'” - (Gg CO, equivalent) NA,NO| NANO NA,NO NA,NO NANO NANO| NA,NO NA,NO NA,NO NANO
Emissions of PFCs® - (Gg CO, equivalent) NANE,NO| NA,NE,NO| NA,NE,NO| NA,NE,NO| NA,NE,NO| 0.123| 4.112 0.889) 0.889] 2.553|
CF, NANO| NA,NO NA,NO NA,NO NANO NANO| NA,NO 0.000] 0.000 0.000
C.Fg NANO| NA,NO| NA,NO NANO| NANO NANO| NANO| NA,NO NANO| NANO
C ;F4 NANO| NA,NO NA,NO NA,NO NANO 0.000f 0.001] IE,NANO| IE.NANO 0.000
C.F o NANO| NA,NO NA,NO NA,NO NANO NA,NO| NA,NO NA,NO NA,NO NANO
c-C,Fg NANO| NA,NO| NA,NO NANO| NANO NANO| NANO| NA,NO NANO| NANO
CsF oy NANO| NA,NO NA,NO NA,NO NANO NANO| NA,NO NA,NO NA,NO NANO
CoF s NANO| NA,NO| NA,NO NANO| NANO NANO| NANO| NA,NO NANO| NANO
Unspecified mix of listed PFCs'®) - (Gg CO, equivalent) NA,NO| NA,NO NA,NO NA,NO NANO NANO| NA,NO NA,NO NA,NO NANO
Emissions of SF6® - (Gg CO, equivalent) 77.675| 77.317| 76.958| 76.600| 76.241 75.201 77.520| 95.479| 64.186] 76.981
ISF,, 0.003] 0.003 0.003 0.003 0.003 0.003] 0.003 0.004, 0.003 0.003
Note: All footnotes for this table are given at the end of the table on sheet 5.

TABLE 10 EMISSION TRENDS Inventory 2006

HFCs, PFCs and SF; Submission 2008 v1.1

(Part 2 of 2) CZECH REPUBLIC

Change from base to
([GREENHOUSE GAS SOURCE AND SINK CATEGORIES 2000 | 200l | 2002 | o | 2 | zo0 | 2000 lalcsﬁgrcnorlcd year
(Gg) Y%

[Emissions of HFCs® - (Gg CO, equivalent) 262.500] 393.365| 391.285) 590.142| 600.297] 594.217| 872.352 100.000

[HFC-23 0.000] 0.000] 0.000] 0.000] 0.000] 0.001 0.000] 100.000,

[HFC-32 0.003 0.002] 0.001 0.005 0.004] 0.015 0.023 100.000,

[HFC-41 NANO| NANO|] NANO| NANO| NANO| NANO| NANO 0.000]

[HFC-43-10mee NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000

HFC-125 0.009 0.022 0.023 0.042 0.047 0.048 0.088 100.000

HFC-134 NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000

HFC-134a 0.158 0.141 0.197 0.252 0212 0.210] 0.250 100.000

HFC-152a 0.003 0.002 0.004f 0.002 0.001 0.000] 0.000 100.000

HFC-143 NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000

HFC-143a 0.007 0.036 0.015 0.033 0.045 0.036] 0.069 100.000

[HFC-227¢a 1IE.NANO| 0.000] 0.000)] 0.001 0.000] 0.000) 0.001 100.000

HFC-236fa 0.000] 0.001 0.001 0.002] 0.002] 0.004, 0.003 100.000

[HFC-245ca NANO| NANO|] NANO| NANO| 0.000] 0.000) 0.000] 100.000

Unspecified mix of listed HFCs'” - (Gg CO, equivalent) NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000

Emissions of PFCs® - (Gg CO, equivalent) 8.811 12.350| 13.723 24.532| 17.327| 10.075| 22.563| 100.000

CF, 0.000 0.000 0.001] NANO| NANO| NANO 0.001 100.000

C.Fg 0.000] 0.000] 0.001 0.000] 0.000] 0.000) 0.001 100.000

C ;Fg 0.001 0.001 0.001 0.003 0.002 0.001 0.001 100.000

C.F o NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000

c-C,Fg NANO| NANOJ] NANO| NANO| NANO| NANO| NANO 0.000]

CsF oy NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000

CoF 1 NANO|] NANOJ NANO| 0.000] NANNO| NANO| NANO 0.000]

Unspecified mix of listed PFCs'”) - (Gg CO, equivalent) NANO| NANO| NANO| NANO| NANO| NANO| NANO 0.000

Emissions of SF6® - (Gg CO, equivalent) 141.916] 168.732]  67.721] 101.255] 51.886| 85.882| 83.068 6.943
ISF,, 0.006] 0.007| 0.003] 0.004] 0.002] 0.004, 0.003 6.943

Note: All footnotes for this table are given at the end of the table on sheet 5.
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TABLE 10 EMISSION TRENDS
SUMMARY
(Part 1 of 2)

Inventory 2006
Submission 2008 v1.1
CZECH REPUBLIC

Base year
(GREENHOUSE GAS EMISSIONS (1990) 1991 | 1992 | 1993 | 1994 1995 | 1996 | 1997 | 1998 | 1999
CO, equivalent (Gg)
(CO, emissions including net CO, from LULUCF 159 811.66] 144 688.86] 128 373.02] 125556.20] 118 785.64] 123 467.35] 130252.95] 124 406.70f 116 848.92| 113 308.80)
[CO, emissions excluding net CO, from LULUCF 163 864.56] 154 085.37] 139 624.71] 135581.89] 126471.25] 131109.59] 138359.06] 131 534.98] 123 994.24] 120 453.88
[CH, emissions including CH, from LULUCF 18 539.81 16 864.17| 15 861.22 14 862.49| 13 959.82 13 713.91 13 530.26] 13 101.83 12 632.56| 12 128.57|
[CH, emissions excluding CH, from LULUCF 18 461.46] 16 804.07| 15 796.87 14 791.60 13 886.40 13 644.30] 13 435.26] 12 997.20| 12 540.68| 12 043.57|
IN,O emissions including N,O from LULUCF 11 869.96 10 039.25 8977.61 7914.48 783431 8106.26) 7 689.95 7840.13 7793.05 7607.63
IN,O emissions excluding N,O from LULUCF 11 840.80 10 012.50] 895131 7 888.74f 7810.01 8 084.00 7 667.58 7 818.99] 7 772.22] 7 588.69]
[HFCs NANE.NO| NANENO| NANENO| NANENO| NANENO 0.73 101.31 244.81 316.56] 267.59]
[PFCs NANE,NO| NANE,NO| NANENO| NANENO| NANENO| 0.12) 4.11 0.89] 0.89] 2.55
SFg 77.68 77.32 76.96| 76.60] 76.24 75.20) 77.52] 95.48| 64.19) 76.98
Total (including LULUCF) 190299.10] 171 669.59] 153 288.81) 148 409.77) 140 656.00] 145 363.59] 151 656.10] 145 689.84] 137 656.16] 133 392.12
Total (excluding LULUCF) 194 244.49] 180 979.25] 164 449.85) 158 338.84] 148 243.89] 152 913.95] 159 644.84] 152 692.34| 144 688.77 140 433.25
Base year
(GREENHOUSE GAS SOURCE AND SINK CATEGORIES (1990) | B e s | e i | i | B Bz B
CO, equivalent (Gg)

1. Energy 156 234.78] 149 169.27] 132978.31) 131 538.11) 121 268.09] 125521.00] 132970.92) 125 379.74] 118447.30[ 116 189.61
2. Industrial Processes 19 127.84 14 316.22 15 770.92| 12 643.08| 13 566.07| 14 024.36| 13 746.56| 14 574.17| 13 886.83 11 869.91
3. Solvent and Other Product Use 764.83 728.05 690.99 650.54] 616.05 596.31 586.63 584.76| 580.41 578.49]
4. Agriculture 15 467.44 13 714.07 11 952.29) 10 445 45| 9 641.51 9579.73 9173.83 9 003.53 8593.94 8 601.55
5. Land Use, Land-Use Change and Forestry” -3 945.38 -9309.66] -11161.04 -9 929.07| -7 587.89] -7 550.36] -7 988.74] -7.002.51 -7032.61 -7041.13
6. Waste 2 649.59] 3 051.64] 3 057.34] 3 061.66] 3 152.16] 3192.54] 3 166.90] 3 150.15] 3 180.29] 3193.68
7. Other NA| NA| NA| NA| NA| NA| NA| NA| NA| NA|
Total (including LULUCF)® 190 299.10] 171 669.59] 153 288.81] 148 409.77] 140 656.00] 145 363.59] 151 656.10] 145 689.84] 137 656.16] 133 392.12
TABLE 10 EMISSION TRENDS Inventory 2006
SUMMARY Submission 2008 v1.1
(Part 2 of 2) CZECH REPUBLIC

Change from base to
(GREENHOUSE GAS EMISSIONS 2000 ot 2002 200 2008 2003 2008 latest reported year

CO, equivalent (Gg) (%)
(CO, emissions including net CO, from LULUCF 119296.28] 120 585.07| 117018.99] 119941.36] 120523.13] 119 406.81] 124 409.41 -22.15]
CO, emissions excluding net CO, from LULUCF 126 755.68] 128 326.69] 124 582.27) 125 880.83) 126 604.94] 125943.17] 127 917.96 -21.94
(CH, emissions including CH, from LULUCF 12 151.40] 12 310.79] 12 129.69| 11 832.30| 11 644.92 11 711.95] 12 047.93 -35.02]
[CH, emissions excluding CH, from LULUCF 12 072.91 12 228.26 12 042.37| 11.726.98 11544.72 11615.71 11 932.69] -35.36]
IN,O emissions including N,O from LULUCF 7733.27 7931.98 7 647.30) 7241.79) 7 812.42 7517.29) 7394.04 -37.71
IN,O emissions excluding N,O from LULUCF 7715.43 7914.62 7 630.05 7223.15 7794.75 7500.32 737531 -37.71
[HFCs 262.50] 393.37] 391.29| 590.14/ 600.30] 594.22 872.35) 100.00|
[PFCs 8.81 12.35 13.72) 24.53] 17.33 10.08] 22.56] 100.00|
SF 141.92 168.73 67.72] 101.25 51.89 85.88] 83.07| 6.94
Total (including LULUCF) 139 594.17) 141402.29] 137268.72) 139 731.38] 140 649.98] 139 326.22| 144 829.35 -23.89
Total (excluding LULUCF) 146 957.24] 149 044.02) 144 727.41) 145 546.89) 146 613.92] 145 749.37| 148 203.94 -23.70
GREENHOUSE GAS SOURCE AND SINK 2000 2001 2002 2003 2004 2005 2006 ?;::‘:f;::j?;‘:
[CATEGORIES
CO, equivalent (Gg) (%)

1. Energy 121431.39] 124 058.46] 120219.26] 120451.67) 119991.85] 120696.27) 121 778.38 -22.05]
2. Industrial Processes 13 319.84] 12 573.17 12 272.20] 13 469.97, 14 727.99| 13 382.93 14 789.56| -22.68|
3. Solvent and Other Product Use 568.56| 549.96| 539.65 525.16f 519.28, 513.77, 512.93 -32.94]
4. Agriculture 8387.14 8 587.08 8352.01 7771.76) 8037.49 7737.64 7 643.66) -50.58|
5. Land Use, Land-Use Change and Forestry"® -7363.08 -7641.73 -7 458.69) -5815.51 -5963.94 -6 423.15 -3 374.59 -14.47|
6. Waste 3250.32 3275.35 3 344.30| 3 328.33] 3 337.30] 3 418.75] 3479.41 31.32]
7. Other NA| NA| NA| NA| NA| NA| NA| 0.00]
Total (i i LULUCF)(S) 139 594.17| 141402.29] 137268.72] 139 731.38] 140 649.98] 139 326.22| 144 829.35 -23.89

@ The column "Base year" should be filled in only by those Parties with economies
@ Fill in net emissions/removals as reported in table Summary 1.A. For the purposes
@ Enter actual emissions estimates. If only potential emissions estimates are

@ In accordance with the UNFCCC reporting guidelines, HFC and PFC emissions

© Includes net CO,, CH, and N,O from LULUCF.

Documentation box:

« Parties should provide detailed explanations on emissions trends in Chapter 2: Trends in Greenhouse Gas Emissions and, as appropriate, in the corresponding Chapters 3 - 9 of the

NIR. Use this d ion box to provide re

« Use the documentation box to provide explanations if potential emissions are reported.

s to relevant sections of the NIR if any additional information and further details are needed to understand the content of this table|

187



oo
s CHMI NATIONAL GHG EMISSION INVENTORY REPORT OF THE CZECH REPUBLIC 2006

Notation Keys

The Sectoral and Summary Report Tables summarize final inventory results. Where countries have
opted not to estimate (NE) a particular source of each greenhouse gas. this should be shown. Data
problems may limit the possibility of separating out each source individually; in this case it is included
elsewhere (IE) and this should also be included in the table with a footnote indicating where the
emission source/sink has been reported. Finally. countries may report a particular category as not
occurring (NO) in their country.

Table - Notification Keys

NE Not estimated
1IE Estimated but included elsewhere
NO Not occurring
NA Not applicable

188



