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1.- PRESENTAtion

The present document is the edition corresponding to 2003 of the report on the 1990-2001 inventories of Greenhouse Gases (GHG) presented by Spain to the Commission of the European Union by virtue of the provisions of Council Decision 1999/296/EC, amending that of 93/389/EEC, regarding a Monitoring Mechanism of Community Carbon Dioxide and other greenhouse gas emissions.

On the other hand, and bearing in mind that Spain must also report on its emissions of GHG to the United Nations Secretariat on the Framework Convention on Climatic Change (UNFCCC), there is an obvious need to ensure that the format and content of the inventory data is shared by the deliveries to both international institutions, guaranteed by the presentation of the inventories in the Common Reporting Format (CRF) defined in document FCCC/CP/1999/7 drawn up by the UNFCCC Secretariat.

As for the substances referred to in the inventory, the data in the CRF tables are given both in units of mass for each gas and in terms of CO2-equivalent for each of the compounds/groups considered in Annex A of Kyoto Protocol and that includes the six categories below with a direct effect on global warming: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFC), perfluorocarbons (PFC),and sulphur hexafluoride (SF6). In addition, the estimated emissions of gases with an indirect warming effect are given in terms of mass: nitrogen oxides (NOX), carbon monoxide (CO) and non-methane volatile organic compounds (NMVOC). Information on sulphur oxides (SOX) is also provided. The amounts sequestered by sinks have been estimated solely with reference to the CO2 fixed as carbon by forestry biomass.

The current edition of the inventories corresponding to 2003 updates, and revises in some cases, the estimates provided in the previous edition corresponding to 2002 for the years in the period 1990-2000, at the same time as it extends the time series to 2001. Where necessary, the revision of the estimates for certain items in the inventories has been due to various factors including: the review of the input data and statistics themselves, changes in the estimation methodologies (factors and algorithms) as a result of the improved awareness of the emissions-generating processes, and, in some cases, the correction of errors detected. 
The following sections 2, “General Methodology” and 3, “Development of Inventory Principles” summarize the methodologies and approaches used to estimate the emissions and describe to which extent the recommended good practices have been followed for the compilation of these inventories. Revisions to the previous inventories from 1990-2000 are described in section 4, “Recalculations”; these are included in this edition with relation to the estimates presented in 2002. In section 5 “Results and Identification of Key Sources”, the results as accumulated inventory, by type of gas and activity sector are presented first, and continue by identifying which activities have the greatest repercussion be it in absolute values of emissions (level) or trend (tendency) of the series of inventories. Finally, section 6 “Results comparison (1990-2000) ed. 2003 vs. ed. 2002”, present and comment on the primary changes registered in the emissions estimates with regard to the previous edition.
2.- GENERAL METHODOLOGY

The data shown in the set of CRF tables for this 2003 edition contain all of the relevant information on the direct and indirect emission/uptake of greenhouse gases produced in Spain during the period 1990 to 2001.

The fulfilment of the CRF tables is effected on the basis of the pertinent data available in the National Emissions Inventories into the Atmosphere (Inventarios Nacionales de Emisiones a la Atmósfera), maintained and developed by the Directorate-General for Environmental Quality and Assessment at the Spanish Ministry of the Environment. 

In the present 2003 edition of the greenhouse gas inventory, the fulfilment of the CRF tables has been completed following the bottom-up hierarchic link structure of the CRF software itself to produce automatically from the background tables both the derived sectoral tables with the emissions estimated by IPCC activity category and also, at a level of greater aggregation, the summary tables for levels and trends.

A brief description is given below of the work carried out to draw up the greenhouse gas inventory and particularly how the CRF tables are completed on the basis of the data from the National Air Emissions Inventory System.

The approaches for the emissions estimations recommended in both the “IPCC Guidelines for national greenhouse gas inventories, 1996 revised version” and the “IPCC Good practice guidance and uncertainty management in national greenhouse gas emissions, ed 2000” were adopted for all those activities for which the said approaches were considered the most precise, taking into account the resources and data available. In those cases where a national approach was available and was considered more appropriate than the alternative IPCC approach, the national approach was adopted in line with the recommendations of the IPCC itself. Thus, with respect to the crosstabs of gas type and emission-producing activity, the approaches adopted have been those indicated in the following sub-section.

2.1.- METHODOLOGIES APPLIED BY IPCC ACTIVITY CATEGORY

Energy: Combustion Processes

The carbon mass balance has been used for the estimation of the CO2 emissions, taking the most specific national parameters as the fuel characterization, either provided by the emissions producers themselves, as in the case of the Large Point Sources, or else derived from the standard fuel specifications.

The following approaches have been used for the other pollutants:

-
Estimations based on direct measurements, mainly in the case of SO2 and NOX at the Large Point Sources.

-
Estimations based on mass balances, mainly in the case of SO2 in the emissions from mobile sources and from stationary sources without desulphurisation technologies.

-
Estimations based on the EMEP/CORINAIR methods, including COPERT III for traffic, as these were considered more specific for the combustion installations under consideration than those proposed at the IPCC. This group generally includes the estimations of NMVOC, CH4, CO and N2O.

Energy: Fugitive Emissions

In this activity category national methods have been used when, as in the cases below, it has been possible to call on information regarding processes, emission factors or estimation algorithms considered better adapted to the sector’s activity in Spain:

-
CH4 emissions in the mining and use of coal.

-
CH4, NMVOC and CO2 emissions in the transportation and distribution of natural gas and other gaseous fuels (air with added methane/propane, propane, gas works gas).

-
CO2 emissions in the (non combustive) processes for the transformation of fuels, mainly in coke plants and oil refineries.

-
NMVOC emissions in the transportation of oil-based products.

For the remaining activities in this sector, the IPCC or EMEP/CORINAIR emission factors have been used, depending on which one was considered more representative. To this category belong, for example:

-
The emissions of CH4 and NMVOC generated in the national oil and natural gas production activities; as well as the fugitive emissions of both pollutants generated in the loading-unloading and storage operations for crude oil and oil-based products at the sea terminals.

Industrial Processes

The emissions of the three main greenhouse gases from the activities in this sector have been estimated in accordance with the IPCC methodology.

For NOx, CO, NMVOC and SOx, the approach used has been a combination of national methods complemented, when these data were missing, by EMEP/CORINAIR emission factors.

For the estimation of the emissions of fluorinated gases (HFC, PFC and SF6), the IPCC actual approach methodology was adopted. The complementary potential approach was not considered feasible as, at the maximum level of disaggregation of the foreign trade nomenclature, it was not possible to identify the commercial transactions (and it was also tremendously complex to do so in the chain of importers-distributors-exporters) by individual gas type, in other words, as:

i) HFC-23; HFC-125; HFC-134a; HFC-143a; HFC-227ea, HFC-236fa in the HFC group;

ii) CF4; C2F6; C3F8; C4F10; in the PFC group; and

iii) SF6.

Use of Solvents and Other Products

Within this group, in which the IPCC methodology itself refers to EMEP/CORINAIR for a large number of activities, the national methods have been used and complemented by EMEP/CORINAIR factors.

Agriculture

Within the group of agricultural activities, it is necessary to distinguish the methodological handling by sub-sectors and by gas type if appropriate. We thus have:

-
With regard to the CH4 emissions from enteric fermentation in cattle, the IPCC methodology has been followed, with an advanced (tier 2) approach for cattle and sheep.

-
For the estimation of the CH4 and N2O emissions from handling manure, the IPCC methodology has been followed, supported by national manure generation and management parameters. Similar treatment (IPCC methodology supported by national emission factors) has been applied to the estimation of CH4 emissions in rice growing.

-
In the case of the N2O emissions from agricultural soils, the IPCC methodology has been followed, supported with regard to the determination of basic activity parameters and variables on national studies.

-
The pollutant emissions generated in the burning of agricultural waste have been estimated: a) for CH4 and CO, in accordance with the IPCC methodology; and b) for N2O and NOx, using this same methodology supported by national parameters.

-
In the estimation of soil NOx emissions and NMVOC emissions from agricultural land and the burning of agricultural waste, the EMEP/CORINAIR methodology has been used as there is no alternative in IPCC.

Changes in Land Use and Forestry

The estimations of the net uptake of CO2 corresponding to this IPCC category are obtained by the difference between the uptakes of the forest tree biomass and the losses from that same biomass through logging and forest fires. The calculation, shown in Table 5 A of the CRF, has been effected following the IPCC methodology, using data taken from the Second National Forest Inventory and other national data sources for forestry use and monitoring.

2.2.- TREATMENT OF CARBON STORED IN FEEDSTOCKS

The consumption of fuel products for non-energy uses appears in the fuel balance sheets under the homonymous heading. The amounts of all the types of fuel listed under this heading are included in the reference approach analysis, with each of these amounts being appropriately broken down into two fractions: the fraction that is stored in products and the fraction that is presumably released in the short-term, giving rise to the corresponding CO2 emissions in accordance with the aforesaid reference approach.

2.3.- TREATMENT OF INTERNATIONAL BUNKERS

For the purposes of pro-memo reporting, that is to say outwith the national total, for the emissions corresponding to international sea and air traffic, the activity variable have been taken to be the fuel consumption figures appearing in the energy balance sheets as allocated to the respective international traffic flows: international marine bunkers and international aviation, respectively.

3.- DEvelopment of the inventory principles

This section comments on the developments in this 2003 edition to the principles that must be taken into account in the drafting of the inventories, and their reference to the CRF tables, as indicated in the FCCC/CP/1999/7 document of the Secretariat for the UNFCCC.

3.1.- TIME SERIES CONSISTENCY

An important feature of the compilation process has been the emphasis placed on guaranteeing that, as far as possible, the time series 1990-2001 of the country was consistently estimated over the years in accordance with the updated Revised 1996 IPCC Guidelines (and corresponding nomenclature) and the complementary document “IPCC Good practice guidance and uncertainty management in national greenhouse gas inventories”, published in 2000. The estimated figures for by-gas have been converted in terms of CO2-equivalent using the 1995 revised IPCC global warming potentials (100 years time horizon).

3.2.- RECALCULATIONS PERFORMED

The consistency objective just mentioned forced a recalculation of previously submitted, edition 2002, estimations of emissions and removals covering the period 1990-2000. It is firmly believed that this revision of the previous estimates, that is shown in Tables 8(a) of CRF, has significantly contributed to an improvement in the accuracy and completeness of the inventories series and the emissions trends derived therefrom. Basic information for the year 2001 is partly provisional (it uses projected activity data for some sectors), so it is envisaged that estimations for this year will presumably be recalculated when definite data are available.

3.3.- COHERENCE

The coherence of the estimated CO2 emissions originating from fossil fuel combustion activities has systematically been taken into account through the whole inventorying process of such emitting activities. The use of fuels for these energy purposes has essentially been matched with the national energy balances as reported in the “Energy Balance Sheets” publication of EUROSTAT and “Energy Statistics” of the International Energy Agency. CO2 emissions from biomass fuels combustion is also reported within the specified “Memo” items, although not taken into account in the national CO2 emissions estimated figure. The reference approach shown in Tables 1.A(b) and 1.A(c) can be seen as a coherence checking for CO2 emissions from fuel combustion activities, although, by the very definition of its activity variable coverage, the emissions estimated according to this approach yield normally higher figures as the ones obtained following the national approach.

3.4.- COMPLETENESS

Completeness of the inventories has been assessed according to IPCC estimating status typology: NO (not occurring), NE (not estimated); NA (not available); IE (included elsewhere); C (confidential), 0 (less than half a unit). It is believed that the completeness has been satisfactorily met, with the major caveat that CO2 removals by sinks have only been estimated for IPCC source “Changes in forests and other woody biomass stocks” and that no estimates of potential emissions have been calculated for fluorinated gases (HFC, PFC, SF6).

In short, the list of IPCC categories not covered in the inventories, ordered by gas species affected, is:

Carbon dioxide:


Sector: Land use change and forestry; categories: 5B-Forest and grassland conversion, 5C-Abandonment of managed lands, 5D-CO2 emissions and removals from soil.

All these three categories have not been estimated due mainly to lack of relevant statistical data. Additionally, the IPCC methodology, as it stands in the Revised 1996 IPCC Reference Manual raises, for some items, significant practical difficulties. It is expected that the expected new IPCC Guidelines for this group contribute to clarifying concepts and facilitating their implementation. For the case of Spain, categories 5B and 5D seem a priori the most relevant, category 5C having in principle a limited potential for the net balance of emissions. In any case, additional efforts are to be allocated to all categories of the “Land use change and forestry” sector once the IPCC estimating methodology under way receives approval. 

Fluorinated gases, potential emissions


Sector: Industrial processes – potential emissions of fluorinated gases.


It has not been possible to estimate the potential emissions due to the reasons explained in section 2.1 regarding the limitation of data sources. This shortage of estimations only affects Table 2(II) Sheet 2/2.

3.5.- UNCERTAINTY/ESTIMATION QUALITY

The assessment of uncertainty, or symmetrically the estimation quality, has been shown in Table 7 of the CRF using the quality codes H (high), M (medium), and L (low) for each pertinent crosstab of gas type and IPCC activity category. This ordinal classification of quality is only a first stage in the analysis of the uncertainty associated with the inventory estimations. Work is now in progress for the implementation of a quantitative estimation of uncertainty in accordance with the approach recommended in the “IPCC Good Practice Guidelines” document.

3.6.- TRANSPARENCY

From a formal standpoint, the fulfilment of the CRF background tables with the inclusion of the activity variables, estimated emissions and implicit emission factors, as well as the complementary information included in the said tables, as appropriate, represents the most significant advance towards the achievement of data transparency in the preparation of the inventories. In addition, the transparency requirements are dealt with through the documentation and filing of the background information sources which, over and above what can logically be reflected in the background tables, have been used in preparing the inventories.

4.- RECALCULATIONS

Recalculations have been performed for the period 1990-2000, for a group of activities which are subject to comment on an individual basis further below in section 4.2, “Comments by Activity”. These comments have been included also in the first part of tables 8(b) of the CRF format, and are motivated by the changes in the estimation methodology, which in turn, normally leads to the revision of the representative activity rates and of the emission factors, or by corrections to previous errors detected.

For the most recent sub-period 1998-2000, we should point out that in addition, new calculations have been made in all those cases when an updated version of the activity rates was available; these may have been caused by the refreshing of estimates in the original sources, or simply projections used in the previous edition. In section 4.1, titled “General Comments”, the most relevant general sources of information that affect this type of estimates are enumerated. These comments are also included in the second part of the tables 8(b) of the CRF format.

4.1. GENERAL COMMENTS

The changes within the categories of greatest emission potential are motivated primarily by changes in some of the following sources of information:

4.1.1.
Large Point Sources Questionnaires (GFP)

In the case of the Large Point Sources, for which information is gathered through a specific questionnaire, data related to the year 2001 has been included in its entirety to the current edition and simultaneously corrected errors detected in the questionnaires corresponding to years 1990-2000. These changes could have affected plants that belong to the following sectors:

Utility Power Stations. 

Integrated Iron/Steel plants. 

Oil Refineries. 

Paper Pulp plants. 

Large Vehicle Paint plants. 

Alumina and Primary Aluminium Plants.

Incineration Plants.

4.1.2.
Activity Statistics

The statistical activity data has been revised for the main following sectors:

Road Transport (1990-1996)

Natural gas transport and distribution (1990-2000).

Agriculture:

Crops surfaces and productions (1990-2000).

Livestock (1990-2000).

4.1.3.
Energy Balances with special reference to CO2

Although the tallying of the fuels balance was performed in the previous version as well the current, there are some discrepancies, especially in the year 2000 fuels consumption data between one version and the other. It must be noted that due to the late availability of the Fuels Balance of 2001 the figures of fuels consumption for some activities had to be estimated. A similar situation occurred at the time of compiling the previous inventory edition with regard to the Fuels Balance of 2000. This motivated the need to operate with projected figures in the previous version, which has provoked a recalculation for the year 2000 in the category 1.A, “Fuel Combustion”.

4.2. COMMENTS BY ACTIVITY

Recalculations by activity category, discussed in this sub-section, are sorted by CRF source category for those activities whose estimated emissions have experienced significant changes for the period 1990-2000 with regard to the estimations provided in the previous edition.

Within each CRF source categories the paragraphs headings refer to:

· The Greenhouse gases concerned

· The Emission Factors

· The Activity Data

· Addition/removal/replacement of source/sink categories

1.A
Combustion activities:

Concerned Gases: CO2, CH4, N2O.

Activity Data:

Fuel balance 2000 revision: AR. The fuel balance for 2000 has been revised in accordance with the updated information received from the International Energy Agency and EUROSTAT (this information was not available in the previous edition).

1.A.1
Combustion energy industries:

Concerned Gases: CO2, CH4, N2O.

Emission Factors:

Petroleum refining: EF. In the course of the 2002 data verification process the LHV values for refinery gas from one refinery plant have been revised upwards (by around 15%) as they appeared with abnormally low values for the period 1990-1993. 

Addition/removal/replacement of source/sink categories:

Petroleum refining: AD. The new inventory edition has incorporated the installations for the petrochemical part of one petroleum refinery that was not included in the previous submission. 

1.A.2
Combustion in manufacturing industries and construction:

Concerned Gases: CO2, CH4, N2O.

Emission Factors:

Manufacture of bricks and tiles: EF. The emission factors for SNAP 3.3.19 “Manufacture of bricks and roof tiles” have been revised and expressed with respect to the GJ of each type of fuel instead of by tonne of product (the alternative also mentioned in the EMEP-CORINAIR Handbook).

Addition/removal/replacement of source/sink categories:

Industrial fuel consumption: RE. The fuel consumption in industrial combustion (1990-2000) has been re-adjusted, with a reduction equivalent to the amount of the increase in consumption by the petrochemical part of one petroleum refinery that was not included in the previous submission. (See note in 1.A.1 above).

1.A.3
Transport:

Concerned Gases: CH4, N2O.

Emission Factors:

Technology penetration: EF. The penetration of new technologies has been revised for 1990-2000 in all of the vehicle categories.

Activity Data:

Road traffic data revision: AR. The traffic time series 1990-1996 has been revised.

Addition/removal/replacement of source/sink categories:

Mopeds inclusion: AD. The 1990-2000 series has been included for the category of mopeds <50cc, for which there were previously no statistics available on the number of such vehicles on the roads. The fuel consumption in the remaining categories has been re-adjusted to balance the figures following inclusion of the consumption for mopeds <50cc.

1.B.2
Fugitive emissions from oil and natural gas:

Concerned Gases: CO2, CH4.

Emission Factors:

FCC Units: EF. Revision of the emission factors for the FCC units (coke retained in the catalyzers) in oil refineries.

Natural gas transport and distribution: EF. The emission factors 1990-2000 have been revised for natural gas during transportation, distribution and venting at the liquid natural gas regasification plants, in accordance with the data received from the transport and distribution companies.

Activity Data:

Natural gas transport and distribution: AR. The activity rates 1990-2000 have been revised for natural gas during transportation, distribution and venting at the liquid natural gas regasification plants, in accordance with the data received from the transport and distribution companies.

Addition/removal/replacement of source/sink categories:

Petroleum refining: AD. The new inventory edition has incorporated the installations for the petrochemical part of one petroleum refinery that was not included in the previous submission. Hydrogen plants: Accounting of the emissions from the hydrogen plants at the refineries in these installations.

2.B.2
Nitric acid production:

Concerned Gases: N2O.

Activity Data:

Activity variables: AR. The figures for activity variables provided by Ministry of Science and Technology and Chemical Industry Federation in the 2001 edition of “Industria Química en España” (“Chemistry Industry in Spain) have been revised (the new edition includes revised figures for some of the products for which 2000 statistics were advanced in the previous edition).

2.B.5
Chemical industry other:

Concerned Gases: CO2, CH4.

Activity Data:

Activity variables: AR. The figures for activity variables provided by Ministry of Science and Technology and Chemical Industry Federation in the 2001 edition of “Industria Química en España” (“Chemistry Industry in Spain) have been revised (the new edition includes revised figures for some of the products for which 2000 statistics were advanced in the previous edition).

2.C.2
Ferroalloys production:

Concerned Gases: CO2, CH4.

Activity Data:

Activity variables: AR. The figures for the activity variables provided by the Ministry of Science and Technology for the period 1999 and 2000 have been revised.

2.D.1
Pulp and paper:

Concerned Gases: CO2.

Activity Data:

Paper pulp activity data: AR. In the paper pulp sector, the 1990-2000 data series for Kraft pulp production has been revised in connection with the Paper Association.

Addition/removal/replacement of source/sink categories:

CO2 from lime furnaces: RE. In the paper pulp sector, the CO2 emissions in the lime furnaces of this sector have ceased to be included (as non-computable due to the renewable origin of their carbon).

2.F.1
Refrigeration and air conditioning equipment:

Concerned Gases: HFCs.

Activity Data:

Equipment maintenance: AR. In motor vehicle air conditioning systems (the leaks during maintenance has been weighted according to the fleet of registered vehicles instead of by the national production of vehicles).

2.F.3
Fire extinguishers:

Concerned Gases: HFCs, PFCs.

Activity Data:

Extrapolation of activity data: AR. Fire extinguishing (information from companies, still incomplete, with extrapolation being made for the sector).

2.F.4
Aerosols:

Concerned Gases: HFCs.

Activity Data:

Apparent consumption: AR. The activity data is referred only to national apparent consumption instead of, as done in previous submission, national production of aerosols. This change has been agreed with the Spanish Aerosols Association.

2.F.6
Electrical equipment:

Concerned Gases: SF6.

Emission Factors:

Decommissioned equipment: EF. Electrical equipment (the same emission factor of 2% has been assigned to decommissioned equipment still stored in warehouses as for leaks from operating equipment).

3.B
Degreasing and dry cleaning:

Concerned Gases: CO2.

Activity Data:

Dry cleaning: AR. Activity data in Dry cleaning has been revised in the following way: the basic data has been taken as perchloroethylene consumption, from which solvent consumption is estimated as perchlorethylene/0,9. This revision in the activity data affects NMVOC emissions and consequently CO2 implied emissions

4.A
Enteric fermentation:

Concerned Gases: CH4.

Emission Factors:

Milk production: EF. Since some quite abnormal values were detected at the provincial level, the algorithm for the calculation of milk production from dairy cattle was amended, giving a more uniform series from one province to another.

Activity Data:

Animal number of heads: AR. An exhaustive verification and review has been conducted on the data for the number of heads of cattle and other animal categories in the years 1990-2000. Sheep and goat age categories: AR. Some of the age categories of sheep and goat herds in the census have been revised. This has resulted in a larger number of restocking lambs and fewer lambs slaughtered.

4.B
Manure management:

Concerned Gases: CH4, N2O.

Emission Factors:

Sheeps, goats and pigs age categories: EF. The ages of certain categories of animals (sheep, goats, pigs) have been changed and this has led to a change in the factor for the excretion of N for some categories in these species.

Activity Data:

Extensive-intensive pig husbandry: AR. It has been separated into two different censuses for pig herds: one for extensive grazing and another for intensive grazing. This implies a variation in the percentage per province and type of animals in meadow grazing (extensive), thus leading to a variation in the emissions from dung treatments (both CH4 and N2O). Sheep and goat age categories: AR. Some of the age categories of sheep and goat herds in the census have been revised. This has resulted in a larger number of restocking lambs and fewer lambs slaughtered. Poultry heads: AR. The algorithm for the calculation of the number of heads of poultry has been revised in accordance with the proposal from the MAPA, thus leading to an increase in their number.

4.D
Agricultural soils:

Concerned Gases: CH4, N2O.

Emission Factors:

FRACGASM parameter: EF. The FRACGASM parameter (fraction of N emitted as NOx or NH3) was amended and it has been decided to calculate it on the basis of the emission factors of NH3 and NOX instead of taking a default value.

Activity Data:

Crop surface and production: AR. At the date of the close of the previous year, only the Ministry of Agriculture (MAPA) yearbooks up to 1996 were available. A new yearbook has since appeared for 1998 (the one for 1997 has not yet been published) and so the data have been reviewed in the light of this new publication. For subsequent years, the data provided by the MAPA advanced statistical data base. Organic crop fertilization: AR. In view of the difficulties of obtaining a consistent series of historic data for organic crop fertilization with the data from the successive MAPA Good Farming Practices documents, it has been decided to take the 1997 Good Farming Practices for the set of years 1990-2001 included in this inventory.

6.C
Waste incineration:

Concerned Gases: CH4, N2O.

Activity Data:

Sludge incineration: AR. The information on sewage plant sludge has been revised and this has affected the sludge incineration figures.

5.- RESULTS AND KEY SOURCES ANALYSIS

For the analysis of the implications on the potential of global atmospheric warming, the emissions figures are estimated with weightings based on the 1995 IPCC global warming factors (100-year time horizon) for each gas and shown in terms of gigagrammes (Gg) of CO2-equivalent. For the case of Spain, the base period taken for reference purposes is 1990 for CO2, CH4 and N2O and 1995 for the fluorinated gases, HFC, PFC and SF6. The time interval under consideration is from 1990 to 2001.

5.1.- AGGREGATE ANALYSIS

Table 5.1 shows in both absolute terms (Gg CO2-equivalent) and in terms of the time index (100 in the reference year) the values corresponding to the total gross emissions. The graphic representation of this index is shown in Figure 5.1. From the preceding data, it can be seen that the total emissions in 2001 are 32,1% above the reference year, whereas the percentage increase reduces to 25,4% when the average of the last quinquennium, 1997-2001, is compared with the same reference year
. Overall, the index has shown sustained growth during the inventoried period, except for 1993, 1996 and 2001 when the levels fell by comparison with the preceding years. In terms of the slope of the curve, the interval 1990-1996 is characterized by a more moderate growth than that corresponding to the interval 1996-2001. This variability in the evolution seems to be linked from time to time (annual peaks/troughs) with the greater or lesser degree of rainfall in the year in question and its sequel on the thermal electricity generation, although another series of additional factors such as the general expansion in fuel consumption and industrial activity are at the base of change of slope observable between the two intervals indicated above, 1990-1996 and 1996-2001.

TablE 5.1.
EvoluTION OF AGGREGATE EMISSIONS

Absolute Values (Gg CO2 equivalent)

	Base year
	1990
	1997
	1998
	1999
	2000
	2001

	289.850,72
	287.608,67
	332.545,87
	343.081,80
	371.056,86
	387.104,39
	382.789,25


Annual Index

	Base year
	1990
	1997
	1998
	1999
	2000
	2001

	100,00
	99,23
	114,73
	118,36
	128,02
	133,55
	132,06


Mean five-yearly index

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

	100,00
	102,28
	104,47
	105,65
	107,69
	111,26
	115,74
	120,42
	125,35


FigurE 5.1.
Index of the Evolution
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5.2.- ANALYSIS BY GAS

Table 5.2 gives the emissions estimates by type of gas for each of the six groups or species indicated above as having a direct warming effect: CO2, CH4, N2O, HFC, PFC and SF6. The top of the table shows the emissions in absolute terms (Gg CO2-equivalent) and the bottom part gives the trend in terms of the time index (100 in the reference year).

Table 5.2.
Evolution of emissions by type of gaS

Absolute Values (Gg CO2 equivalent)

	GAS 
	Base year
	1990
	1997
	1998
	1999
	2000
	2001

	CO2
	227.400,07
	227.400,07
	261.699,82
	270.603,72
	295.512,30
	308.200,98
	307.247,69

	CH4
	30.285,91
	30.285,91
	36.452,88
	37.698,48
	38.089,34
	39.316,86
	40.329,43

	N2O
	26.635,35
	26.635,35
	27.361,09
	28.080,32
	29.410,33
	30.799,25
	29.483,16

	HFC
	4.645,44
	2.403,18
	6.125,88
	5.809,01
	7.163,91
	8.171,44
	5.287,84

	PFC
	790,37
	828,41
	784,32
	749,69
	695,53
	404,84
	228,82

	SF6
	93,58
	55,75
	121,87
	140,57
	185,46
	211,02
	212,31

	TOTAL GASES
	289.850,72
	287.608,67
	332.545,87
	343.081,80
	371.056,86
	387.104,39
	382.789,25


Annual Index

	GAS 
	Base year
	1990
	1997
	1998
	1999
	2000
	2001

	CO2
	100,00
	100,00
	115,08
	119,00
	129,95
	135,53
	135,11

	CH4
	100,00
	100,00
	120,36
	124,48
	125,77
	129,82
	133,16

	N2O
	100,00
	100,00
	102,72
	105,43
	110,42
	115,63
	110,69

	HFC
	100,00
	51,73
	131,87
	125,05
	154,21
	175,90
	113,83

	PFC
	100,00
	104,81
	99,23
	94,85
	88,00
	51,22
	28,95

	SF6
	100,00
	59,57
	130,23
	150,21
	198,17
	225,48
	226,87

	TOTAL GASES
	100,00
	99,23
	114,73
	118,36
	128,02
	133,55
	132,06


With reference to Figure 5.2, it is pointed out the dioxide of carbon as the main compound in the absolute weight of the emissions (around 79.3%). The pair formed by the methane and the nitrous oxide, with values varying, depending on the year, between 19.6% and 18.2%
, is seen as the second most important block. Finally, there comes the group of fluorinated compounds with a range of contribution between 1.5 and 2.0%
. By comparing the three blocks in Figure 5.2, it can be seen that the contribution by CO2 has shown only a relative variation, 78.5%-80.3%, between that for the five year average 1997-2001 and those corresponding to 2001 and also to the reference year. This same relative stability can be seen for CH4, with a range of variation of less than 0.1%, as the extreme values in this period are 10.5%-10.6%. N2O reflects a drop in its relative contribution from 9.2% in the reference year to 8.0% and 7.7% respectively in the period 1997-2001 and in the year 2001. For gases containing fluor, the reduction in PFC contrasts with the significant relative increases in HFC and SF6, although all of these remain at low (very low) absolute levels even in 2001: HFC (1.38%), PFC (0.06%) and SF6 (0.06%).
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fIGURe 5.2.
Contribution to emissions by GAS
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Figure 5.3 presents the variations over time, with the top part indicating the indices corresponding to the three gases with the greatest contribution and the lower part those containing fluor. Observing the evolution of CO2 in the upper section, the relative minimum values for 1993, 1996 and 2001 can be seen, as can the increase in the slope when going from the sub-interval 1990-1996 to 1996-2000 and stabilization in 2001, patterns reflected to a large extent in the trend commented above for the aggregate index. The evolution in CH4 is more uniform throughout the period. N2O continues to follow a different trend from the two gases above, with a slight drop during the sub-interval 1990-1995, then growing in later years but with a variation rate that puts it in 1998 at the same level as in 1996, and finally showing a decay between 2000 and 2001. As for the fluorinated gases, differences can be seen in the evolution of PFC, stable-decreasing with a significant decrease in 2000 and 2001, and that of HFC and SF6, for which a first stable period, 1990-1993, is followed by parallel growth in the intervals 1994-1997, more pronounced growth in 1998-2000, and then near stabilization for SF6, but sharp reduction for HFC in 2000-2001.

fIGURE 5.3.
INDICES of EVOLUtion of EMIsSIONS by GAS
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The heterogeneity of the HFC and PFC sub-groups in terms of the individual gases they comprise makes it particularly difficult to give a general comment. However, with respect to future prospects, the figures seem to point to a stabilization in the emissions from production processes and a significant growth in emissions from consumption activities. For the three remaining gases, the increases seen between 1990 and 2001 for CO2 (35.1%) and CH4, (33.2%) are only partly offset by the moderate increase in N2O (10.7%) when it comes to determining the weighted variation rate (32.1%) for the aggregate of the emissions.

5.3.- ANALYSIS BY SECTORS

Table 5.3 gives the emissions estimates by activity sectors, distinguishing between the following groups in the IPCC nomenclature: Energy, industrial processes, use of solvents and other products, agriculture, and waste treatment and disposal. A pro-memoria summary is given for the group including changes in land-use and forestry, as these no do not include gross emissions figures but net sequestration of CO2. The top of the table shows the emissions in absolute terms (Gg CO2-equivalent) and the lower part gives the evolution over time (100 in the reference year) for each group under consideration.

TablE 5.3.
Evolution of emissions by SECTOR

Absolute Values (Gg CO2 equivalent)

	SECTOR
	Base Year
	1990
	1997
	1998
	1999
	2000
	2001

	1. Energy
	216.943,29
	216.943,29
	251.636,49
	259.501,87
	283.914,65
	296.516,03
	295.177,26

	2. Industrial Processes
	24.802,77
	22.560,72
	26.686,54
	27.420,26
	29.585,71
	30.698,29
	27.849,69

	3. Solvent and Other Product Use
	1.329,83
	1.329,83
	1.523,39
	1.635,93
	1.673,56
	1.706,90
	1.627,61

	4. Agriculture
	37.373,55
	37.373,55
	39.589,79
	40.943,27
	41.923,06
	43.642,73
	42.987,88

	6. Waste
	9.401,29
	9.401,29
	13.109,67
	13.580,47
	13.959,88
	14.540,43
	15.146,81

	TOTAL SECTORS
	289.850,72
	287.608,67
	332.545,87
	343.081,80
	371.056,86
	387.104,39
	382.789,25

	5. Land Use Change and Forestry
	-29.252,46
	-29.252,46
	-29.252,46
	-29.252,46
	-29.252,46
	-29.252,46
	-29.252,46


Annual Index

	SECTOR
	Base year
	1990
	1997
	1998
	1999
	2000
	2001

	1. Energy
	100,00
	100,00
	115,99
	119,62
	130,87
	136,68
	136,06

	2. Industrial Processes
	100,00
	90,96
	107,59
	110,55
	119,28
	123,77
	112,28

	3. Solvent and Other Product Use
	100,00
	100,00
	114,56
	123,02
	125,85
	128,36
	122,39

	4. Agriculture
	100,00
	100,00
	105,93
	109,55
	112,17
	116,77
	115,02

	6. Waste
	100,00
	100,00
	139,45
	144,45
	148,49
	154,66
	161,11

	TOTAL SECTORS
	100,00
	99,23
	114,73
	118,36
	128,02
	133,55
	132,06


With reference to Figure 5.4, the first comment to be pointed out when examining the data by sectors is the dominant contribution by the energy group with a weighting that varies between in 1990 about 75% and around 76-77% in both the mean value for the period 1997-2001 and in 2001. It must be remembered that this IPCC group includes, in addition to the emissions from combustion in stationary and mobile sources, the fugitive emissions from activities dealing with mining, transport and distribution of fuels, which are of great relevance for certain gases such as NMVOC and CH4. Secondly, although lagging far behind the previous group, there is the contribution by agriculture, with values varying around 13% in the reference year and about 11-12% for the period 1997-2001 and in 2001. The third most important group comprises physical and chemical industrial processes (excluding combustion activities that are listed in the energy group), with a contribution that varies in the range 7.3-8.6%. The group dealing with waste treatment and disposal shows a relative growth, with a contribution rising from 3.2% in the reference year to figures of around 3.9% in the mean and in the last year of the sub-interval 1997-2001. Finally, mention must be made of the marginal and stable contribution, 0.4-0.5%, of the group comprising the use of solvents and other products, which is relatively unrelated to the direct greenhouse gas effect as the essential contribution comes from NMVOC.

fIGURE 5.4.
Contributions to emissions by sector
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Figure 5.5 presents the variations over time, with the top part indicating the indices corresponding to the sectors of energy processing and agriculture and the lower part the industrial processes (excluding combustion), waste treatment and disposal, and the use of solvents and other products. With respect to the energy sector, this reproduces to a large extent the patterns commented on above in connection with aggregate emissions (Figure 5.1) and CO2 (Figure 5.3), justified by the close connection between the emissions of CO2 and the energy sector and between both of these and the aggregate emissions. In the agriculture sector, a period of stability can be seen between 1990 and 1995, followed, in the period 1997-2000, by a monotonous upwards trend, followed with a decay in 2001. The waste treatment and disposal sector is the one showing the most intense and uniform upward tendency over the entire period 1990-2001. Lastly, the sector for the use of solvents and other products, after the stable phase during the years 1990-1992, shows a sustained increase over the period 1993-2000, falling in 2001, although its extremely low absolute level makes it irrelevant in terms of the evolution of the aggregate. In short, a distinction can be drawn between the evolution on the one hand of the energy and industrial processes groups, which in 2001 are around 34% above the reference year, then the waste treatment group reaching a level 61% higher than the reference year, and on the other hand the agricultural sector, which is less than these and able to offset slightly their contribution to the increase in the aggregate emissions, with a increase of around 15% in relation to the reference year.
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FigurE 5.5.
Indices of the Evolution of emissions by sector
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5.4.- KEY SOURCES ANALYSIS

Aiming to improve the precision and accuracy of the emission inventory estimates, it is necessary to consolidate the quality assurance and quality control procedures on the activities which could be considered key or high-priority from the perspective of their contribution to uncertainty of the estimates.

In this sense the IPCC Good Practice Guidance (GPG) document defines an emission source (alternatively a sink) as key if such source could exert a significant influence in the estimates, be it as a level (level assessment) or trend (trend assessment) within the inventory emissions aggregate.

From an operational perspective the GPG establishes two approaches (tiers) to identify the key sources. The first approach, tier 1, is focused on determining the influence, be it by level or trend, a source of emission could exert on the uncertainty of the global inventory estimates but without requiring the use of more formal procedures of uncertainty analysis. The second approach, tier 2, proposes a similar procedure but expects that prior information derived from a formal uncertainty analysis is available. Considering that the National Emission Inventories have not yet implemented a formal uncertainty analysis (although it is planned to produce one for the near future) the following analysis has been developed according to tier 1.

The tier 1 approach distinguishes between the identification of a source as key be it as a level or trend or both concepts. For level identification, a threshold is first defined (usually at 95%) for the cumulative distribution function of the activities contributing to the aggregate inventory emissions; having sorted these activities by descending order of contribution to the inventory emissions (in terms of CO2-e). One can consider that the activities selected, in relation to the cumulative distribution threshold, can take account of approximately 90% of the inventory uncertainty. To identify the trend, tier 1 also specifies a threshold of 95% but defined in this case on the contribution of activities to the trend metrics
.

Once the key source analysis approach has been described, the obtained results for the level of the initial (1990) and final (2001) years are presented in tables 5.4 and 5.5, and for the trend of the year 2001 in table 5.6. A results summary for the corresponding period is presented in table 5.7 which, in addition to the classification by level and trend, includes in certain cases a qualitative judgement of those source activities that deserve attention due to other (qualitative) motives. The latter, influencing these significant activities, are (among others): i) actions to control and or reduce emissions; ii) important changes experienced during the considered period; iii) display evidence of great uncertainties; iv) show unexpectedly high or low emissions; and v) subject to important methodology changes in the emission estimates.

	table 5.4.
LEVEL CONTRIBUTION BY ACTIVITIES – YEAR 1990

	IPCC SOURCE CATEGORIES
	Gas
	Gg CO2-equivalent
	Contribution
(A)
	Cumulative
(B)

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Solid Fuels
	CO2
	57779,09
	0,201
	0,201

	1A2f
	CO2 Emissions from Stationary Combustion- Other Manufacturing Industries and Construction
	CO2
	26593,04
	0,092
	0,293

	1A3b
	Mobile Combustion : Road Transportation- Gasoline
	CO2
	25928,33
	0,090
	0,384

	1A3b
	Mobile Combustion : Road Transportation- Diesel Oil
	CO2
	25383,12
	0,088
	0,472

	4D
	N2O Emissions from Agricultural Soils
	N2O
	16276,59
	0,057
	0,528

	1A4b
	CO2 Emissions from Stationary Combustion- Residential Sector
	CO2
	12981,70
	0,045
	0,573

	4A
	CH4 Emissions from Enteric Fermentation
	CH4
	12651,18
	0,044
	0,617

	2A1
	CO2 Emissions from Cement Production Processes
	CO2
	12534,33
	0,044
	0,661

	1A1b
	CO2 Emissions from Stationary Combustion- Petroleum Refining
	CO2
	10533,98
	0,037
	0,698

	1A4c
	CO2 Emissions from Stationary Combustion- Agriculture / Forestry / Fisheries
	CO2
	9287,06
	0,032
	0,730

	1A2a
	CO2 Emissions from Stationary Combustion- Iron and Steel
	CO2
	7478,84
	0,026
	0,756

	4B
	CH4 Emissions from Manure Management
	CH4
	6220,81
	0,022
	0,778

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Liquid Fuels
	CO2
	6015,03
	0,021
	0,799

	6A
	CH4 Emissions from Solid Waste Disposal on Land
	CH4
	5390,92
	0,019
	0,817

	1A3a
	Mobile Combustion : Civil Aviation
	CO2
	4135,39
	0,014
	0,832

	1A4a
	CO2 Emissions from Stationary Combustion- Commercial / Institutional Sector
	CO2
	3684,01
	0,013
	0,844

	1A2e
	CO2 Emissions from Stationary Combustion- Food Processing, Beverages and Tobacco
	CO2
	3528,41
	0,012
	0,857

	1A2c
	CO2 Emissions from Stationary Combustion- Chemicals
	CO2
	3274,31
	0,011
	0,868

	2B2
	Non-CO2 Emissions from Nitric Acid Production
	N2O
	2884,16
	0,010
	0,878

	1B1b
	Fugitive Emissions from Solid Fuel Transformation
	CO2
	2521,74
	0,009
	0,887

	2E1
	HFC-23 Emissions from Production of HCFC-22
	HFC-23
	2403,18
	0,008
	0,895

	1A2d
	CO2 Emissions from Stationary Combustion- Pulp, Paper and Print
	CO2
	2140,11
	0,007
	0,903

	1A1c
	CO2 Emissions from Stationary Combustion- Manufacture of Solid Fuels and Other Energy Industries
	CO2
	2077,73
	0,007
	0,910

	1B1a
	Fugitive Emissions from Coal Mining
	CH4
	1765,67
	0,006
	0,916

	4B
	N2O Emissions from Manure Management
	N2O
	1631,73
	0,006
	0,922

	1B2a
	Fugitive Emissions from Oil Refining
	CO2
	1599,98
	0,006
	0,927

	1A3d
	Mobile Combustion : Navigation
	CO2
	1536,50
	0,005
	0,933

	1A2b
	CO2 Emissions from Stationary Combustion- Non-Ferrous Metals
	CO2
	1517,03
	0,005
	0,938

	6B2
	CH4 Emissions from Domestic and Commercial Wastewater Handling
	CH4
	1023,45
	0,004
	0,941

	6B2
	N2O Emissions from Domestic and Commercial Wastewater Handling
	N2O
	1002,27
	0,003
	0,945

	3
	CO2 Emissions from Solvent and Other Product Use
	CO2
	964,03
	0,003
	0,948

	1A2f
	Non-CO2 Emissions from Stationary Combustion- Other Manufacturing Industries and Construction
	N2O
	937,01
	0,003
	0,952

	SUBTOTAL
	273.680,74
	
	

	TOTAL EMISSIONS
	287.608,67
	
	

	PERCENT OF TOTAL
	95,16
	
	


(A). Percentage of the activity categories emissions with relation to total inventory emissions.

(B). Cumulative percentage of the activity categories emissions with relation to total inventory emissions.

	tablE 5.5.
LEVEL CONTRIBUTION BY ACTIVITIES – YEAR 2001

	IPCC SOURCE CATEGORIES
	Gas
	Gg CO2-equivalent
	Contribution
(A)
	Cumulative
(B)

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Solid Fuels
	CO2
	68309,08
	0,178
	0,178

	1A3b 
	Mobile Combustion : Road Transportation- Diesel Oil
	CO2
	53850,49
	0,141
	0,319

	1A2f
	CO2 Emissions from Stationary Combustion- Other Manufacturing Industries and Construction
	CO2
	36794,25
	0,096
	0,415

	1A3b
	Mobile Combustion : Road Transportation- Gasoline
	CO2
	26994,76
	0,071
	0,486

	4D
	N2O Emissions from Agricultural Soils
	N2O
	17531,67
	0,046
	0,532

	1A4b
	CO2 Emissions from Stationary Combustion- Residential Sector
	CO2
	16436,58
	0,043
	0,575

	2A1
	CO2 Emissions from Cement Production Processes
	CO2
	15326,58
	0,040
	0,615

	4A
	CH4 Emissions from Enteric Fermentation
	CH4
	14606,83
	0,038
	0,653

	1A1b
	CO2 Emissions from Stationary Combustion- Petroleum Refining
	CO2
	12541,82
	0,033
	0,685

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Liquid Fuels
	CO2
	12325,38
	0,032
	0,718

	1A4c
	CO2 Emissions from Stationary Combustion- Agriculture / Forestry / Fisheries
	CO2
	10857,59
	0,028
	0,746

	6A
	CH4 Emissions from Solid Waste Disposal on Land
	CH4
	10484,74
	0,027
	0,773

	4B
	CH4 Emissions from Manure Management
	CH4
	8569,99
	0,022
	0,796

	1A2a
	CO2 Emissions from Stationary Combustion- Iron and Steel
	CO2
	7165,95
	0,019
	0,815

	1A4a
	CO2 Emissions from Stationary Combustion- Commercial / Institutional Sector
	CO2
	6634,16
	0,017
	0,832

	1A2c
	CO2 Emissions from Stationary Combustion- Chemicals
	CO2
	6618,97
	0,017
	0,849

	1A3a
	Mobile Combustion : Civil Aviation
	CO2
	5618,25
	0,015
	0,864

	1A2e
	CO2 Emissions from Stationary Combustion- Food Processing, Beverages and Tobacco
	CO2
	3916,64
	0,010
	0,874

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Gaseous Fuels
	CO2
	3168,04
	0,008
	0,882

	1A2d
	CO2 Emissions from Stationary Combustion- Pulp, Paper and Print
	CO2
	3120,32
	0,008
	0,890

	2E1
	HFC-23 Emissions from Production of HCFC-22
	HFC-23
	2902,77
	0,008
	0,898

	2F
	HFC Emissions from Consumption of Halocarbons and SF6
	HFC 
	2295,04
	0,006
	0,904

	1A2b
	CO2 Emissions from Stationary Combustion- Non-Ferrous Metals
	CO2
	2165,34
	0,006
	0,910

	1A3
	CO2 Emissions from Stationary Combustion- Transport
	N2O
	2164,56
	0,006
	0,915

	1A3d
	Mobile Combustion : Navigation
	CO2
	2097,64
	0,005
	0,921

	1B1b
	Fugitive Emissions from Solid Fuel Transformation
	CO2
	2073,27
	0,005
	0,926

	2B2
	Non-CO2 Emissions from Nitric Acid Production
	N2O
	2044,12
	0,005
	0,932

	1B2a
	Fugitive Emissions from Oil Refining
	CO2
	1883,24
	0,005
	0,937

	6B2
	CH4 Emissions from Domestic and Commercial Wastewater Handling
	CH4
	1746,65
	0,005
	0,941

	1A1c
	CO2 Emissions from Stationary Combustion- Manufacture of Solid Fuels and Other Energy Industries
	CO2
	1615,20
	0,004
	0,945

	4B
	N2O Emissions from Manure Management
	N2O
	1614,30
	0,004
	0,950

	1A1
	Non-CO2 Emissions from Stationary Combustion- Energy Industries
	N2O
	1383,48
	0,004
	0,953

	SUBTOTAL
	364.857,72
	
	

	TOTAL EMISSIONS
	382.789,25
	
	

	PERCENT OF TOTAL
	95,32
	
	


(A). Percentage of the activity categories emissions with relation to total inventory emissions.

(B). Cumulative percentage of the activity categories emissions with relation to total inventory emissions.

	tabla 5.6.
trend CONTRIBUtion by activities – year 2001

	IPCC SOURCE CATEGORIES
	Gas
	Gg CO2-e

1990
	Gg CO2-e

2001
	Trend
(A)
	Contribution
(B)
	Cumulated
(C)

	1A3b 
	Mobile Combustion : Road Transportation- Diesel Oil
	CO2
	25.383,12
	53.850,49
	0,039
	0,241
	0,241

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Liquid Fuels
	CO2
	57.779,09
	68.309,08
	0,017
	0,103
	0,345

	1A3b
	Mobile Combustion : Road Transportation- Gasoline
	CO2
	25.928,33
	26.994,76
	0,015
	0,090
	0,435

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Solid Fuels
	CO2
	6.015,03
	12.325,38
	0,008
	0,052
	0,487

	4D
	N2O Emissions from Agricultural Soils
	N2O
	16.276,59
	17.531,67
	0,008
	0,050
	0,537

	6A
	CH4 Emissions from Solid Waste Disposal on Land
	CH4
	5.390,92
	10.484,74
	0,006
	0,040
	0,577

	1A2a
	CO2 Emissions from Stationary Combustion- Iron and Steel
	CO2
	7.478,84
	7.165,95
	0,005
	0,034
	0,610

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Gaseous Fuels
	CO2
	427,14
	3.168,04
	0,005
	0,031
	0,641

	2F
	HFC Emissions from Consumption of Halocarbons and SF6
	HFC 
	0,00
	2.295,04
	0,005
	0,028
	0,669

	1A2c
	CO2 Emissions from Stationary Combustion- Chemicals
	CO2
	3.274,31
	6.618,97
	0,004
	0,027
	0,696

	4A
	CH4 Emissions from Enteric Fermentation
	CH4
	12.651,18
	14.606,83
	0,004
	0,027
	0,723

	2B2
	Non-CO2 Emissions from Nitric Acid Production
	N2O
	2.884,16
	2.044,12
	0,004
	0,022
	0,745

	1A4a
	CO2 Emissions from Stationary Combustion- Commercial / Institutional Sector
	CO2
	3.684,01
	6.634,16
	0,003
	0,021
	0,766

	1A4c
	CO2 Emissions from Stationary Combustion- Agriculture / Forestry / Fisheries
	CO2
	9.287,06
	10.857,59
	0,003
	0,018
	0,784

	1A1b
	CO2 Emissions from Stationary Combustion- Petroleum Refining
	CO2
	10.533,98
	12.541,82
	0,003
	0,018
	0,801

	1A2f
	CO2 Emissions from Stationary Combustion- Other Manufacturing Industries and Construction
	CO2
	26.593,04
	36.794,25
	0,003
	0,017
	0,818

	2A1
	CO2 Emissions from Cement Production Processes
	CO2
	12.534,33
	15.326,58
	0,003
	0,016
	0,835

	1B1a
	Fugitive Emissions from Coal Mining
	CH4
	1.765,67
	1.037,82
	0,003
	0,016
	0,850

	1B1b
	Fugitive Emissions from Solid Fuel Transformation
	CO2
	2.521,74
	2.073,27
	0,003
	0,015
	0,866

	1A1c
	CO2 Emissions from Stationary Combustion- Manufacture of Solid Fuels and Other Energy Industries
	CO2
	2.077,73
	1.615,20
	0,002
	0,014
	0,880

	1A3
	CO2 Emissions from Stationary Combustion- Transport
	N2O
	777,84
	2.164,56
	0,002
	0,014
	0,893

	2C3
	PFC Emissions from Aluminium Production
	PFC
	828,41
	228,82
	0,002
	0,011
	0,904

	1A4b
	CO2 Emissions from Stationary Combustion- Residential Sector
	CO2
	12.981,70
	16.436,58
	0,002
	0,010
	0,914

	1A2e
	CO2 Emissions from Stationary Combustion- Food Processing, Beverages and Tobacco
	CO2
	3.528,41
	3.916,64
	0,002
	0,009
	0,923

	4B
	N2O Emissions from Manure Management
	N2O
	1.631,73
	1.614,30
	0,001
	0,007
	0,930

	1A4
	Non-CO2 Emissions from Stationary Combustion- Other Sectors
	CH4
	837,62
	650,98
	0,001
	0,006
	0,936

	6C
	CO2 Emissions from Waste Incineration
	CO2
	532,43
	249,97
	0,001
	0,006
	0,941

	6B2
	CH4 Emissions from Domestic and Commercial Wastewater Handling
	CH4
	1.023,45
	1.746,65
	0,001
	0,005
	0,946

	6A
	CO2 Emissions from Solid Waste Disposal on Land
	CO2
	263,22
	29,84
	0,001
	0,004
	0,950

	1A1
	CO2 Emissions from Stationary Combustion- Energy Industries- Other Fuels
	CO2
	275,38
	683,82
	0,001
	0,004
	0,953

	SUBTOTAL
	255.166,46
	339.997,95
	0,156
	
	

	TOTAL EMISSIONS
	287.608,67
	382.789,25
	0,163
	
	

	PERCENT OF TOTAL
	88,72
	88,82
	95,33
	
	


(A). See the formula (2) from the previous footnote 2 previous.

(B). Percentage of the activity categories emissions with relation to total inventory emissions.

(C). Cumulative percentage of the activity categories emissions with relation to total inventory emissions.

table 5.7.
sUMMARY OF THE ACTIVITIES CONTRIBUTION TO THE inventOrY

	IPCC SOURCE CATEGORIES
	GAS
	(1)
	(2)
	(3)
	(4)
	COMMENTS

	ENERGY
	
	
	
	
	
	
	
	

	1A1
	CO2 Emissions from Stationary Combustion- Energy Industries- Other Fuels
	CO2
	YES
	 
	YES
	 
	Trend for 1992-1993, 1995-1999,2001
	 
	

	1A1
	Non-CO2 Emissions from Stationary Combustion- Energy Industries
	CH4
	 
	 
	 
	 
	 
	 
	

	1A1
	Non-CO2 Emissions from Stationary Combustion- Energy Industries
	N2O
	YES
	YES
	YES
	 
	Trend for 1992 
	Level for 1991- 1992,1999,2001
	

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Gaseous Fuels
	CO2
	YES
	YES
	YES
	 
	Trend for 1991,1993-1995,1997-2001
	Level for 1997-2001
	

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production –Solid Fuels
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1A1a
	CO2 Emissions from Stationary Combustion- Public Electricity and Heat Production -Liquid Fuels
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1A1b
	CO2 Emissions from Stationary Combustion- Petroleum Refining
	CO2
	YES
	YES
	YES
	 
	Trend for 1991-1992,1994-1997,1999-2001
	Level for all years
	

	1A1c
	CO2 Emissions from Stationary Combustion- Manufacture of Solid Fuels and Other Energy Industries
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1A2
	Non-CO2 Emissions from Stationary Combustion- Manufacturing Industries and Construction
	CH4
	 
	 
	 
	 
	 
	 
	

	1A2a
	CO2 Emissions from Stationary Combustion- Iron and Steel
	CO2
	YES
	YES
	YES
	 
	Trend for 1992-2001
	Level for all years
	

	1A2a
	Non-CO2 Emissions from Stationary Combustion- Iron and Steel
	N2O
	 
	 
	 
	 
	 
	 
	

	1A2b
	CO2 Emissions from Stationary Combustion- Non-Ferrous Metals
	CO2
	YES
	YES
	 
	 
	 
	Level for all years
	

	1A2b
	Non-CO2 Emissions from Stationary Combustion- Non-Ferrous Metals
	N2O
	 
	 
	 
	 
	 
	 
	

	1A2c
	CO2 Emissions from Stationary Combustion- Chemicals
	CO2
	YES
	YES
	YES
	 
	Trend for 1991-1992,1994-2000
	Level for all years
	

	1A2c
	Non-CO2 Emissions from Stationary Combustion- Chemicals
	N2O
	YES
	 
	YES
	 
	Trend for 1995
	 
	

	1A2d
	CO2 Emissions from Stationary Combustion- Pulp, Paper and Print
	CO2
	YES
	YES
	YES
	 
	Trend for 1992-1995,1997-1998,2000 
	Level for all years
	

	1A2d
	Non-CO2 Emissions from Stationary Combustion- Pulp, Paper and Print
	N2O
	 
	 
	 
	 
	 
	 
	

	1A2e
	CO2 Emissions from Stationary Combustion- Food Processing, Beverages and Tobacco
	CO2
	YES
	YES
	YES
	 
	Trend for 1994-1995,1998-2001
	Level for all years
	

	1A2e
	Non-CO2 Emissions from Stationary Combustion- Food Processing, Beverages and Tobacco
	N2O
	 
	 
	 
	 
	 
	 
	

	1A2f
	CO2 Emissions from Stationary Combustion- Other Manufacturing Industries and Construction
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1A2f
	Non-CO2 Emissions from Stationary Combustion- Other Manufacturing Industries and Construction
	N2O
	YES
	YES
	 
	 
	 
	Level for 1990, 1997-1999
	

	1A3
	Non-CO2 Emissions from Stationary Combustion- Transport
	CH4
	 
	 
	 
	 
	 
	 
	

	1A3
	Non-CO2 Emissions from Stationary Combustion- Transport
	N2O
	YES
	YES
	YES
	 
	Trend for 1993-2001
	Level for 1993-2001
	

	1A3a
	Mobile Combustion : Civil Aviation
	CO2
	YES
	YES
	YES
	 
	Trend for 1991-1997
	Level for all years
	

	1A3b
	Mobile Combustion : Road Transportation- Gasoline
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1A3b 
	Mobile Combustion : Road Transportation- Diesel Oil
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1A3d
	Mobile Combustion : Navigation
	CO2
	YES
	YES
	YES
	 
	Trend for 1992-1994,1997-1998
	Level for all years
	

	 1A3c+1A3e+1A5b
	Mobile Combustion : Other Transportation
	CO2
	 
	 
	 
	 
	 
	 
	

	1A4
	Non-CO2 Emissions from Stationary Combustion- Other Sectors
	CH4
	YES
	 
	YES
	 
	Trend for 1995-2001
	 
	

	1A4
	Non-CO2 Emissions from Stationary Combustion- Other Sectors
	N2O
	YES
	 
	YES
	 
	Trend for 1991
	 
	

	1A4a
	CO2 Emissions from Stationary Combustion- Commercial / Institutional Sector
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1A4b
	CO2 Emissions from Stationary Combustion- Residential Sector
	CO2
	YES
	YES
	YES
	 
	Trend for 1991-1996,1999-2001
	Level for all years
	

	1A4c
	CO2 Emissions from Stationary Combustion- Agriculture / Forestry / Fisheries
	CO2
	YES
	YES
	YES
	 
	Trend for 1991,1993,1995,1997-2001
	Level for all years
	

	1B1a
	Fugitive Emissions from Coal Mining
	CH4
	YES
	YES
	YES
	 
	Trend for all years
	Level for 1990-1998
	

	1B1b
	Fugitive Emissions from Solid Fuel Transformation
	CH4
	 
	 
	 
	 
	 
	 
	

	1B1b
	Fugitive Emissions from Solid Fuel Transformation
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	1B2
	Fugitive Emissions from Oil and Natural Gas
	CH4
	YES
	 
	YES
	 
	Trend for 1997
	 
	

	1B2a
	Fugitive Emissions from Oil Refining
	CO2
	YES
	YES
	YES
	 
	Trend for 1991,1993-1994,1999
	Level for all years
	

	1B2c
	Fugitive Emissions from Oil and Natural Gas: Flaring
	CO2
	 
	 
	 
	 
	 
	 
	


(1). Key Source Category.

(2). Level Criteria Trend.

(3).Trend Criteria.

(4). Qualitative Criteria.

table 5.7.
sUMMARY OF THE ACTIVITIES CONTRIBUTION TO THE inventOrY

	IPCC SOURCE CATEGORIES
	GAS
	(1)
	(2)
	(3)
	(4)
	COMMENTS

	INDUSTRIAL PROCESSES
	
	
	
	
	
	
	
	

	2A1
	CO2 Emissions from Cement Production Processes
	CO2
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	2A2
	CO2 Emissions from Lime Production 
	CO2
	YES
	YES
	YES
	 
	Trend for 1994-1995
	Level for 1992, 1994-1996
	

	2A3+2A4+2A5+2A6+2A7
	CO2 Emissions from Other Mineral Production 
	CO2
	 
	 
	 
	 
	 
	 
	

	2B
	CH4 Emissions from Chemical Industry
	CH4
	 
	 
	 
	 
	 
	 
	

	2B 
	CO2 Emissions from Chemical Industry
	CO2
	YES
	 
	YES
	 
	Trend for 1993,2000
	 
	

	2B2
	Non-CO2 Emissions from Nitric Acid Production
	N2O
	YES
	YES
	YES
	 
	Trend for all years
	Level for all years
	

	2C
	CH4 Emissions from Metal Production
	CH4
	 
	 
	 
	 
	 
	 
	

	2C1
	CO2 Emissions from Iron and Steel Production
	CO2
	YES
	 
	YES
	 
	Trend for 1992
	 
	

	2C2+2C3+2C4+2C5
	CO2 Emissions from Production of Other Metals
	CO2
	YES
	 
	YES
	 
	Trend for 1991-1992
	 
	

	2C3
	PFC Emissions from Aluminium Production
	PFC
	YES
	 
	YES
	 
	Trend for 1991-1992,1999-2001
	 
	

	2E1
	HFC-23 Emissions from Production of HCFC-22
	HFC-23
	YES
	YES
	YES
	 
	Trend for 1991-2000
	Level for all years
	

	2F
	HFC Emissions from Consumption of Halocarbons and SF6
	HFC 
	YES
	YES
	YES
	YES
	Trend for 1991-1992,1997-2001
	Level for 2000-2001
	Expected growth

	2F7
	SF6 Emissions from Electrical Equipment
	SF6
	
	
	
	
	
	
	

	SOLVENT AND OTHER PRODUCT USE
	
	
	
	
	
	
	
	

	3
	CO2 Emissions from Solvent and Other Product Use
	CO2
	YES
	YES
	YES
	 
	Trend for 1993-1994
	Level for 1990-1991
	

	3
	N2O Emissions from Solvent and Other Product Use
	N2O
	 
	 
	 
	 
	 
	 
	

	AGRICULTURE
	
	
	
	
	
	
	
	

	4A
	CH4 Emissions from Enteric Fermentation
	CH4
	YES
	YES
	YES
	 
	Trend for 1991-1995,1997-2001
	Level for all years
	

	4B
	CH4 Emissions from Manure Management
	CH4
	YES
	YES
	YES
	 
	Trend for 1991,1993-1996,1998
	Level for all years
	

	4B
	N2O Emissions from Manure Management
	N2O
	YES
	YES
	YES
	 
	Trend for 1992,1994-2001
	Level for all years
	

	4C
	CH4 Emissions from Rice Cultivation
	CH4
	YES
	 
	YES
	 
	Trend for 1993
	 
	

	4D
	N2O Emissions from Agricultural Soils
	N2O
	YES
	YES
	YES
	YES
	Trend for all years
	Level for all years
	Check N excretion

	4F
	CH4 Emissions from Field Burning of Agricultural Residues
	CH4
	 
	 
	 
	 
	 
	 
	

	4F
	N2O Emissions from Field Burning of Agricultural Residues
	N2O
	 
	 
	 
	 
	 
	 
	

	WASTE
	
	
	
	
	
	
	
	

	6A
	CO2 Emissions from Solid Waste Disposal on Land
	CO2
	YES
	 
	YES
	 
	Trend for 1992,1995-2001
	 
	

	6A
	CH4 Emissions from Solid Waste Disposal on Land
	CH4
	YES
	YES
	YES
	YES
	Trend for all years
	Level for all years
	Expected control

	6B1
	CH4 Emissions from Industrial Wastewater Handling
	CH4
	 
	 
	 
	 
	 
	 
	

	6B2
	N2O Emissions from Domestic and Commercial Wastewater Handling
	N2O
	YES
	YES
	 
	 
	 
	Level for 1990-1994,1996
	

	6B2
	CH4 Emissions from Domestic and Commercial Wastewater Handling
	CH4
	YES
	YES
	YES
	 
	Trend for 1993-1999,2001
	Level for all years
	

	6C
	CO2 Emissions from Waste Incineration
	CO2
	YES
	 
	YES
	 
	Trend for 1995-2001
	 
	

	6C
	CH4 Emissions from Waste Incineration
	CH4
	 
	 
	 
	 
	 
	 
	

	6C
	N2O Emissions from Waste Incineration
	N2O
	 
	 
	 
	 
	 
	 
	


6.- RESULTS COMPARISON (1990-2000)
ed. 2003 vs. ed. 2002

In this section, the comparative analysis of the results obtained for the period 1990-2000 in the current edition of the inventories, edition 2003, compared to the corresponding results for the same period in previous edition, 2002, are presented. Please refer to section 4 above for the motivating reasons of the recalculations.

The presentation is based on a series of graphs, figures 6.1 to 6.9, where each one shows the time profiles, as absolute value emissions (upper panel) or as indexed numbers (lower panel) of both editions. The absolute emission data are expressed homogeneously in CO2-equivalent units; and the indices take the value 100 for the base year.

Figure 6.1 shows the evolution of the emissions inventory aggregate. It is apparent that the estimate in the edition 2003, compared with that in the previous edition, has meant an increase of no more than two(occasionally three and a half in 1993)( thousand kilo tonnes in terms of CO2-equivalent. The scaled evolution of the two editions series (absolute emissions numbers) in the upper panel is reflected in the lower panel in similar (almost identical) values of the corresponding indexed numbers in both editions series, with the possible exception of indexes for year 1993 that, in any case, deviate less than one percent.

Figure 6.2 shows the evolution of energy sector. The discrepancies in the two series of the upper panel, with nearly all differences less than two thousand kilo tonnes, are mainly localised in years 1993 and 1997-2000. Again, the lower panel evidences a closer matching of the indexes of both editions.
Figure 6.3 shows the evolution of the industrial processes emissions not related to the energy consumption. From both the upper and lower panels is apparent that up to the year 1995 the series of both editions are very close, and that from 1995 to 2000 the breach between them growths up. The main causes of this widening breach are revisions effected in HFC consumption and additionally in metal production, while those in mineral production remain more or less constant along the period 1990-2000.

Figure 6.4 shows the emissions evolution from the use of solvents and other products. For the period 1990-1998, there is a reduction of the absolute emissions numbers of the 2003 edition as compared to similar numbers of the previous edition. This change in the absolute values of the upper panel has its counterpart in the two nearly identical indexes for both editions series, for the period 1990-1998, to which a breach in both indexes series follow for the period 1998-2000. In any case, this sector has a low contribution to total inventory CO2 equivalent.

Figure 6.5 shows the evolution in the agriculture sector emissions. The upper panel evidences a fairly constant increase of the new edition series with respect to the previous one. To this upward change contribute essentially the revisions of: i) CH4 in subgroup of manure management, and of ii) N2O in subgroups of both manure management and agricultural soils.

Figure 6.6 shows the emissions evolution of the treatment and disposal of wastes. The two editions series are very similar in absolute emissions numbers, with the only exception of the intermediate years in the period 1994-1996. The indexes in the lower panel consequently reflect such a similar evolution of the two emissions series in the upper panel.

The results comparison between the current edition of the inventories and the previous are completed with the following 3 figures (6.7 to 6.9); the evolution in both series reflect the estimates of the three primary gases in the inventory: CO2, CH4 and N2O.

Hence, the evolution in the group of activities that produce CO2 emissions is shown in figure 6.7. The profile is very similar to the one in figure 6.2, which corroborates the close relationship between CO2 emissions and the energy sector.

The evolution in the group of activities that produce CH4 emissions is presented in figure 6.8. One can appreciate the relatively upper level of the current edition estimates. This is basically due to revisions of CH4 emissions in the agriculture sectors, basically of manure management. Figure 6.9 shows the evolution in the N2O emissions for the group of activities that produce this gas. One can appreciate again the relatively upper level of the new edition series as compared to the previous one. This increase is mainly a consequence of the revisions effected in the agricultural sector, subgroups of manure management and of agricultural soils.

Figure 6.1.
total emissions evolution
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Figure 6.2.
energy evolution
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Figure 6.3.
industrial processes evolution
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Figure 6.4.
solvent and other product use evolution
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Figure 6.5.
agriculture evolution

[image: image21.wmf] 

CO

 

2

 

-

 Index Numbers Trends

 

100,00

 

100,00

 

103,21

 

106,95

 

101,19

 

106,79

 

111,96

 

106,59

 

115,0

2

 

118,88

 

129,93

 

134,94

 

90,00

 

95,00

 

100,00

 

105,00

 

110,00

 

115,00

 

120,00

 

125,00

 

130,00

 

135,00

 

140,00

 

Base

 

year

 

1990

 

1991

 

1992

 

1993

 

1994

 

1995

 

1996

 

1997

 

1998

 

1999

 

2000

 

2001

 

CO

2

 equivalent (Gg)

 

Submission 2002

 

Submission 2003

 


[image: image22.wmf] 

CH

 

4

 

-

 Absolute Numbers Trends

 

29.648

 

29.648

 

30.038

 

30.860

 

31.281

 

32.080

 

32.822

 

34.760

 

35.443

 

3

6.552

 

37.306

 

38.363

 

28.000

 

30.000

 

32.000

 

34.000

 

36.000

 

38.000

 

40.000

 

42.000

 

Base

 

year

 

1990

 

1991

 

1992

 

1993

 

1994

 

1995

 

1996

 

1997

 

1998

 

1999

 

2000

 

2001

 

CO

 

2

 

 equivalent (Gg)

 

Submission 2002

 

Submission 2003

 



Figure 6.6.
waste evolution
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Figure 6.7.
co2 Evolution

[image: image25.wmf] 

N

 

2

 

O

-

 Index Numbers Trends

 

100,00

 

100,00

 

98,96

 

96,28

 

88,71

 

96,62

 

102,60

 

105,54

 

110,39

 

97,55

 

105,60

 

116,14

 

80,00

 

85,00

 

90,00

 

95,00

 

100,00

 

105,00

 

110,00

 

115,00

 

120,00

 

Base

 

year

 

1990

 

1991

 

1992

 

1993

 

1994

 

1995

 

1996

 

1997

 

1998

 

1999

 

2000

 

2001

 

CO

2

 equivalent (Gg)

 

Submission 2002

 

Submission 2003

 


[image: image26.wmf] 

Total

-

 Absolute Numbers Trends

 

288.670

 

286.428

 

293.570

 

302.773

 

287.638

 

304.672

 

318.135

 

310.899

 

331.1

68

 

341.930

 

370.920

 

385.987

 

270.000

 

290.000

 

310.000

 

330.000

 

350.000

 

370.000

 

390.000

 

410.000

 

Base

 

year

 

1990

 

1991

 

1992

 

1993

 

1994

 

1995

 

1996

 

1997

 

1998

 

1999

 

2000

 

2001

 

CO

 

2

 

 equivalent (Gg)

 

Submission 2002

 

Submission 2003

 



Figure 6.8.
cH4 Evolution
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Figure 6.9.
n2o Evolution
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�	The comparison of the five-year average 1997-2001 with the reference year is similar to what must be done for the quinquennium 2008-2012 with 2010 as the representative value for comparison with the reference year.


� In the period 1990-2001, its contribution to the total weighted emissions varies between 20.4% and 18.1%.


� The range is extended to 1.0%-2.3% when considering the period 1990-2001.


� The respective metrics for the level and trend are calculated by the following equations:


(1)	� EMBED Equation.3  ���


(2)	� EMBED Equation.3  ���


where:


	Lx,t is the level assessment for source x in year t


	Tx,t is the trend assessment for source x in year t


	Ex,t y Ex,0  are the emission estimates of source category x in years t and 0, respectively


	0  is the base year (i.e. 1990)
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Gráfico7

		Energy

		Industrial Processes

		Solvent and Other Product Use

		Agriculture

		Waste



Base year
Total CO2 equivalent(Gg)=289.851

216943.285915651

24802.77041461

1329.8250345183

37373.5484483142

9401.29014779



Hoja1

		

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

		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25

		100		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06

		Año base		1990-94		1991-95		1992-96		1993-97		1994-98		1995-99		1996-00		1997-01

		289,850.72		296,452.38		302,803.34		306,237.41		312,136.40		322,486.68		335,484.19		349,032.38		363,315.63

		100		102.28		104.47		105.65		107.69		111.26		115.74		120.42		125.35

		GAS		Año base		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001				1997-01

		CO2		227,400.07		227,400.07		234,222.80		242,189.23		232,474.64		242,710.14		254,385.76		241,883.80		261,699.82		270,603.72		295,512.30		308,200.98		307,247.69				288,652.90

		CH4		30,285.91		30,285.91		30,562.42		31,609.24		32,003.73		33,080.50		33,758.12		35,425.93		36,452.88		37,698.48		38,089.34		39,316.86		40,329.43				38,377.40

		N2O		26,635.35		26,635.35		26,389.96		25,644.18		23,732.40		25,959.60		25,690.18		28,006.14		27,361.09		28,080.32		29,410.33		30,799.25		29,483.16				29,026.83

		HFC		4,645.44		2,403.18		2,179.01		2,762.60		2,258.39		3,458.21		4,645.44		5,196.84		6,125.88		5,809.01		7,163.91		8,171.44		5,287.84				6,511.62

		PFC		790.37		828.41		787.15		781.84		793.76		785.14		790.37		758.93		784.32		749.69		695.53		404.84		228.82				572.64

		SF6		93.58		55.75		61.30		63.80		67.50		75.70		93.58		101.34		121.87		140.57		185.46		211.02		212.31				174.25

		TOTAL		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25				363,315.63

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

		CO2		100.00		100.00		103.00		106.50		102.23		106.73		111.87		106.37		115.08		119.00		129.95		135.53		135.11

		CH4		100.00		100.00		100.91		104.37		105.67		109.23		111.46		116.97		120.36		124.48		125.77		129.82		133.16

		N2O		100.00		100.00		99.08		96.28		89.10		97.46		96.45		105.15		102.72		105.43		110.42		115.63		110.69

		HFC		100.00		51.73		46.91		59.47		48.62		74.44		100.00		111.87		131.87		125.05		154.21		175.90		113.83

		PFC		100.00		104.81		99.59		98.92		100.43		99.34		100.00		96.02		99.23		94.85		88.00		51.22		28.95

		SF6		100.00		59.57		65.50		68.17		72.12		80.89		100.00		108.29		130.23		150.21		198.17		225.48		226.87

		TOTAL		100.00		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06
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Año 2001
      Total CO2 equivalente(Gg)=387.104



		

		SECTOR		Año base		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001				1997-01

		1.  Procesado de la energía		216,943.29		216,943.29		224,356.09		234,037.37		224,575.51		233,166.07		244,815.98		232,346.06		251,636.49		259,501.87		283,914.65		296,516.03		295,177.26				277,349.26

		2.  Procesos industriales		24,802.77		22,560.72		21,405.21		20,123.99		18,580.21		22,320.92		24,743.48		24,952.83		26,686.54		27,420.26		29,585.71		30,698.29		27,849.69				28,448.10

		3.  Uso de disolventes y otros productos		1,329.83		1,329.83		1,349.88		1,347.10		1,273.87		1,310.92		1,355.39		1,442.32		1,523.39		1,635.93		1,673.56		1,706.90		1,627.61				1,633.48

		4.  Agricultura		37,373.55		37,373.55		37,181.22		36,904.90		35,600.98		37,537.26		36,776.53		40,262.37		39,589.79		40,943.27		41,923.06		43,642.73		42,987.88				41,817.35

		6.  Tratamiento y eliminación de residuos		9,401.29		9,401.29		9,910.24		10,637.54		11,299.84		11,734.11		11,672.08		12,369.42		13,109.67		13,580.47		13,959.88		14,540.43		15,146.81				14,067.45

		TOTAL SECTORES		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25				363,315.63

		5.  Cambio de uso del suelo y silvicultura		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46

		Procesado de la energía		100.00		100.00		103.42		107.88		103.52		107.48		112.85		107.10		115.99		119.62		130.87		136.68		136.06				Energy

		Procesos industriales		100.00		90.96		86.30		81.14		74.91		89.99		99.76		100.60		107.59		110.55		119.28		123.77		112.28				Industrial Processes

		Uso de disolventes y otros productos		100.00		100.00		101.51		101.30		95.79		98.58		101.92		108.46		114.56		123.02		125.85		128.36		122.39				Solvent and Other Product Use

		Agricultura		100.00		100.00		99.49		98.75		95.26		100.44		98.40		107.73		105.93		109.55		112.17		116.77		115.02				Agriculture

		Tratamiento y eliminación de residuos		100.00		100.00		105.41		113.15		120.19		124.81		124.15		131.57		139.45		144.45		148.49		154.66		161.11				Waste

				100.00		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06
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Mean five-yearly 1997-2001
Total CO2 equivalent(Gg)=363.316

277349.260148464

28448.0994594932

1633.4772932173

41817.3451562758

14067.4523024285



Hoja1

		

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

		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25

		100		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06

		Año base		1990-94		1991-95		1992-96		1993-97		1994-98		1995-99		1996-00		1997-01

		289,850.72		296,452.38		302,803.34		306,237.41		312,136.40		322,486.68		335,484.19		349,032.38		363,315.63

		100		102.28		104.47		105.65		107.69		111.26		115.74		120.42		125.35

		GAS		Año base		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001				1997-01

		CO2		227,400.07		227,400.07		234,222.80		242,189.23		232,474.64		242,710.14		254,385.76		241,883.80		261,699.82		270,603.72		295,512.30		308,200.98		307,247.69				288,652.90

		CH4		30,285.91		30,285.91		30,562.42		31,609.24		32,003.73		33,080.50		33,758.12		35,425.93		36,452.88		37,698.48		38,089.34		39,316.86		40,329.43				38,377.40

		N2O		26,635.35		26,635.35		26,389.96		25,644.18		23,732.40		25,959.60		25,690.18		28,006.14		27,361.09		28,080.32		29,410.33		30,799.25		29,483.16				29,026.83

		HFC		4,645.44		2,403.18		2,179.01		2,762.60		2,258.39		3,458.21		4,645.44		5,196.84		6,125.88		5,809.01		7,163.91		8,171.44		5,287.84				6,511.62

		PFC		790.37		828.41		787.15		781.84		793.76		785.14		790.37		758.93		784.32		749.69		695.53		404.84		228.82				572.64

		SF6		93.58		55.75		61.30		63.80		67.50		75.70		93.58		101.34		121.87		140.57		185.46		211.02		212.31				174.25

		TOTAL		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25				363,315.63

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

		CO2		100.00		100.00		103.00		106.50		102.23		106.73		111.87		106.37		115.08		119.00		129.95		135.53		135.11

		CH4		100.00		100.00		100.91		104.37		105.67		109.23		111.46		116.97		120.36		124.48		125.77		129.82		133.16

		N2O		100.00		100.00		99.08		96.28		89.10		97.46		96.45		105.15		102.72		105.43		110.42		115.63		110.69

		HFC		100.00		51.73		46.91		59.47		48.62		74.44		100.00		111.87		131.87		125.05		154.21		175.90		113.83

		PFC		100.00		104.81		99.59		98.92		100.43		99.34		100.00		96.02		99.23		94.85		88.00		51.22		28.95

		SF6		100.00		59.57		65.50		68.17		72.12		80.89		100.00		108.29		130.23		150.21		198.17		225.48		226.87

		TOTAL		100.00		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06
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		307247.694561578

		40329.4261994366

		29483.1586403153

		5287.84156373

		228.8171385716

		212.314694



Año 2001
      Total CO2 equivalente(Gg)=387.104



		

		SECTOR		Año base		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001				1997-01

		1.  Procesado de la energía		216,943.29		216,943.29		224,356.09		234,037.37		224,575.51		233,166.07		244,815.98		232,346.06		251,636.49		259,501.87		283,914.65		296,516.03		295,177.26				277,349.26

		2.  Procesos industriales		24,802.77		22,560.72		21,405.21		20,123.99		18,580.21		22,320.92		24,743.48		24,952.83		26,686.54		27,420.26		29,585.71		30,698.29		27,849.69				28,448.10

		3.  Uso de disolventes y otros productos		1,329.83		1,329.83		1,349.88		1,347.10		1,273.87		1,310.92		1,355.39		1,442.32		1,523.39		1,635.93		1,673.56		1,706.90		1,627.61				1,633.48

		4.  Agricultura		37,373.55		37,373.55		37,181.22		36,904.90		35,600.98		37,537.26		36,776.53		40,262.37		39,589.79		40,943.27		41,923.06		43,642.73		42,987.88				41,817.35

		6.  Tratamiento y eliminación de residuos		9,401.29		9,401.29		9,910.24		10,637.54		11,299.84		11,734.11		11,672.08		12,369.42		13,109.67		13,580.47		13,959.88		14,540.43		15,146.81				14,067.45

		TOTAL SECTORES		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25				363,315.63

		5.  Cambio de uso del suelo y silvicultura		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46

		Procesado de la energía		100.00		100.00		103.42		107.88		103.52		107.48		112.85		107.10		115.99		119.62		130.87		136.68		136.06				Energy

		Procesos industriales		100.00		90.96		86.30		81.14		74.91		89.99		99.76		100.60		107.59		110.55		119.28		123.77		112.28				Industrial Processes

		Uso de disolventes y otros productos		100.00		100.00		101.51		101.30		95.79		98.58		101.92		108.46		114.56		123.02		125.85		128.36		122.39				Solvent and Other Product Use

		Agricultura		100.00		100.00		99.49		98.75		95.26		100.44		98.40		107.73		105.93		109.55		112.17		116.77		115.02				Agriculture

		Tratamiento y eliminación de residuos		100.00		100.00		105.41		113.15		120.19		124.81		124.15		131.57		139.45		144.45		148.49		154.66		161.11				Waste

				100.00		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06





		



Año Base
Total CO2 equivalente(Gg)=289.851



		



Año 2001
Total CO2 equivalente(Gg)=382.789



		



Media años 1997-2001
Total CO2 equivalente(Gg)=363.316
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Waste- Absolute Numbers Trends
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Solvent and Other Product Use- Index Numbers Trends
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Waste- Index Numbers Trends
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Agriculture- Absolute Numbers Trends
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Industrial Processes- Absolute Numbers Trends
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Gráfico8

		Energy

		Industrial Processes

		Solvent and Other Product Use

		Agriculture

		Waste



Year 2001
Total CO2 equivalent(Gg)=382.789

295177.262403225

27849.6945551616

1627.605513005

42987.8778976507

15146.8124285891



Hoja1

		

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

		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25

		100		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06

		Año base		1990-94		1991-95		1992-96		1993-97		1994-98		1995-99		1996-00		1997-01

		289,850.72		296,452.38		302,803.34		306,237.41		312,136.40		322,486.68		335,484.19		349,032.38		363,315.63

		100		102.28		104.47		105.65		107.69		111.26		115.74		120.42		125.35

		GAS		Año base		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001				1997-01

		CO2		227,400.07		227,400.07		234,222.80		242,189.23		232,474.64		242,710.14		254,385.76		241,883.80		261,699.82		270,603.72		295,512.30		308,200.98		307,247.69				288,652.90

		CH4		30,285.91		30,285.91		30,562.42		31,609.24		32,003.73		33,080.50		33,758.12		35,425.93		36,452.88		37,698.48		38,089.34		39,316.86		40,329.43				38,377.40

		N2O		26,635.35		26,635.35		26,389.96		25,644.18		23,732.40		25,959.60		25,690.18		28,006.14		27,361.09		28,080.32		29,410.33		30,799.25		29,483.16				29,026.83

		HFC		4,645.44		2,403.18		2,179.01		2,762.60		2,258.39		3,458.21		4,645.44		5,196.84		6,125.88		5,809.01		7,163.91		8,171.44		5,287.84				6,511.62

		PFC		790.37		828.41		787.15		781.84		793.76		785.14		790.37		758.93		784.32		749.69		695.53		404.84		228.82				572.64

		SF6		93.58		55.75		61.30		63.80		67.50		75.70		93.58		101.34		121.87		140.57		185.46		211.02		212.31				174.25

		TOTAL		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25				363,315.63

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

		CO2		100.00		100.00		103.00		106.50		102.23		106.73		111.87		106.37		115.08		119.00		129.95		135.53		135.11

		CH4		100.00		100.00		100.91		104.37		105.67		109.23		111.46		116.97		120.36		124.48		125.77		129.82		133.16

		N2O		100.00		100.00		99.08		96.28		89.10		97.46		96.45		105.15		102.72		105.43		110.42		115.63		110.69

		HFC		100.00		51.73		46.91		59.47		48.62		74.44		100.00		111.87		131.87		125.05		154.21		175.90		113.83

		PFC		100.00		104.81		99.59		98.92		100.43		99.34		100.00		96.02		99.23		94.85		88.00		51.22		28.95

		SF6		100.00		59.57		65.50		68.17		72.12		80.89		100.00		108.29		130.23		150.21		198.17		225.48		226.87

		TOTAL		100.00		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06





Hoja1
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		0



Índice

99.2264804465

101.501433824

104.5541295395

100.5105032679

105.5954875543

110.1820431014

107.4252941445

114.7300481472
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Hoja2

		227400.067850283

		30285.9115625972

		26635.3480723932

		4645.435725

		790.37199861

		93.584752



Año base 
      Total CO2 equivalente(Gg)=289.851



Hoja3

		307247.694561578

		40329.4261994366

		29483.1586403153

		5287.84156373

		228.8171385716

		212.314694



Año 2001 
      Total CO2 equivalente(Gg)=387.104



		288652.902177729

		38377.3976608891

		29026.8292330207

		6511.61668068

		572.6414511608

		174.2471564



Media años 1997-2001 
      Total CO2 equivalente(Gg)=363.316



		0		100		100

		0		100.9129972582		99.078721371

		0		104.3694571535		96.2787462969

		0		105.6720123823		89.1011311247

		0		109.2273475152		97.462946567
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Año 2001
      Total CO2 equivalente(Gg)=387.104



		

		SECTOR		Año base		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001				1997-01

		1.  Procesado de la energía		216,943.29		216,943.29		224,356.09		234,037.37		224,575.51		233,166.07		244,815.98		232,346.06		251,636.49		259,501.87		283,914.65		296,516.03		295,177.26				277,349.26

		2.  Procesos industriales		24,802.77		22,560.72		21,405.21		20,123.99		18,580.21		22,320.92		24,743.48		24,952.83		26,686.54		27,420.26		29,585.71		30,698.29		27,849.69				28,448.10

		3.  Uso de disolventes y otros productos		1,329.83		1,329.83		1,349.88		1,347.10		1,273.87		1,310.92		1,355.39		1,442.32		1,523.39		1,635.93		1,673.56		1,706.90		1,627.61				1,633.48

		4.  Agricultura		37,373.55		37,373.55		37,181.22		36,904.90		35,600.98		37,537.26		36,776.53		40,262.37		39,589.79		40,943.27		41,923.06		43,642.73		42,987.88				41,817.35

		6.  Tratamiento y eliminación de residuos		9,401.29		9,401.29		9,910.24		10,637.54		11,299.84		11,734.11		11,672.08		12,369.42		13,109.67		13,580.47		13,959.88		14,540.43		15,146.81				14,067.45

		TOTAL SECTORES		289,850.72		287,608.67		294,202.64		303,050.90		291,330.42		306,069.28		319,363.45		311,372.99		332,545.87		343,081.80		371,056.86		387,104.39		382,789.25				363,315.63

		5.  Cambio de uso del suelo y silvicultura		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46		-29,252.46

		Procesado de la energía		100.00		100.00		103.42		107.88		103.52		107.48		112.85		107.10		115.99		119.62		130.87		136.68		136.06				Energy

		Procesos industriales		100.00		90.96		86.30		81.14		74.91		89.99		99.76		100.60		107.59		110.55		119.28		123.77		112.28				Industrial Processes

		Uso de disolventes y otros productos		100.00		100.00		101.51		101.30		95.79		98.58		101.92		108.46		114.56		123.02		125.85		128.36		122.39				Solvent and Other Product Use

		Agricultura		100.00		100.00		99.49		98.75		95.26		100.44		98.40		107.73		105.93		109.55		112.17		116.77		115.02				Agriculture

		Tratamiento y eliminación de residuos		100.00		100.00		105.41		113.15		120.19		124.81		124.15		131.57		139.45		144.45		148.49		154.66		161.11				Waste

				100.00		99.23		101.50		104.55		100.51		105.60		110.18		107.43		114.73		118.36		128.02		133.55		132.06
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Año 2001
Total CO2 equivalente(Gg)=382.789

295177.262403225

27849.6945551616

1627.605513005

42987.8778976507

15146.8124285891



		0

		0

		0

		0

		0



Media años 1997-2001
Total CO2 equivalente(Gg)=363.316



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Procesado de la energía

Agricultura

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Procesos industriales

Uso de disolventes y otros productos

Tratamiento y eliminación de residuos

0

0

0

0

0

0

0

0

0

0

0

0



		






_1110199030.doc


99,23







101,50







100,51







105,60







107,43







110,18







118,36







114,73







133,55







132,06







128,02







104,55







90,00







95,00







100,00







105,00







110,00







115,00







120,00







125,00







130,00







135,00







140,00







145,00







1990







1991







1992







1993







1994







1995







1996







1997







1998







1999







2000







2001











Index












_1075727115.unknown

