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ABSTRACT

The preparation of a comprehensive database of pollutant emissions in the form of an emission inventory is one of the basic tools for assessing urban air quality. The need to integrate emission data from a large number of sources, and the complexity of the relationship between the activity of generating pollutant emissions, and the emission rate, necessitates the use of computer modeling tools. The IPIECA Toolkit
 model is a Microsoft® ExcelTM based tool for estimating emissions from both stationary and mobile sources. Domestic, commercial, industrial and mobile (vehicular) sources may be integrated to yield outputs. The Toolkit was successfully applied to the Cape Metropolitan Area. The Base Case for the area generated emission estimates for hydrocarbons, particulate matter, carbon monoxide, lead and oxides of nitrogen. The modeled outputs provided a reasonable match for fuel consumption in the study area, and successfully modeled proposed interventions to eliminate leaded petrol, reduce sulphur in diesel and introduce catalytic converters over the next five to ten years.
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INTRODUCTION

Air pollution is a major problem in cities worldwide, affecting both developed and developing countries. The increasing amounts of potentially harmful gases and particulates being emitted are destructive to human health and the environment. The three major sources of air pollution that result from human activity are stationary sources (from factory stacks and waste heat boilers, etc.), mobile sources (from heavy- and light duty vehicles and motorcycles, etc.) and indoor sources (from paraffin lamps, gas cookers and domestic fires, etc.). These air pollutants are commonly classified into suspended particulate matter (dusts, fumes, mists and smokes), gaseous pollutants (gases and vapors) and odors. The list of pollutants, common to most cities, include carbon monoxide (CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), ozone (O3) and particulate matter (PM), and are known as the classical pollutants. Other pollutants, typically vehicle emitted, include volatile organic compounds (VOCs) and lead (Pb).

The health impacts of these pollutants range from neurobehavioral effects, such as impaired coordination, driving inability and defective cognitive performance resulting from long-term exposure to CO, to asthmatic aggravation from prolonged exposure to NO2, SO2 and O3. Mortality and increases in rates of bronchitis and reduced lung function have been reported as a result of prolonged exposure to low concentrations of PM (less than 100(g/m3) [WHO, 2000]. VOCs comprises of a list of hydrocarbons most of which either have carcinogenic or non-carcinogenic health end points. Toluene and the xylenes (ortho and para), for example, are non-carcinogens that affect the central nervous system (CNS) in humans. Toluene is also known to cause fetal developmental effects. Trichloroethylene is a carcinogen in addition to having effects on the liver and CNS. Benzene is another known human carcinogen, typically causing leukemia in exposed humans. Pb affects the CNS, blood pressure, kidneys and vitamin D metabolism in humans. Children are most affected by lead emissions resulting in slowed cognitive development and reduced growth. 

The World Health Organization (WHO) has set up an Air Management Information System, AMIS (WHO 1997b) that is currently the main source of information on air pollution in developing countries (WHO, 2000). AMIS has reported that the annual mean concentrations of SO2, in the residential areas of most cities, has not exceeded the WHO guideline of 50(g/m3 with the exception of 330 and 100(g/m3 in Chongqing and Beijing, respectively, in 1994. In the case of total suspended particulates AMIS reports that most cities exceeds 100(g/m3, with levels exceeding 300(g/m3 in several cities of China and India. For most cities AMIS reports annual mean concentrations of NO2 below 40(g/m3 (which is below the WHO guideline of 40 – 50(g/m3). Mexico City and Cape Town are the exceptions with an annual average of 70(g/m3 that was exceeded frequently in the 1990s.

In order to estimate the effects of air pollutant exposure on the population, ambient air quality monitoring and assessment is required. These assessments provide decision makers with the information they require to make informed decisions on managing and improving the environment. The three main air quality assessment tools include ambient monitoring, models and emission inventories.

Monitoring stations are set up to monitor a specified list of pollutants. The City of Cape Town, for example, monitors NO2, SO2, PM, O3 and Pb at nine monitoring sites. Limitations of monitoring include the fact that it cannot comprehensively quantify patterns of air pollution in both space and time. Furthermore, it cannot be used to predict future levels of air pollution and are, generally, very expensive. Monitoring does, however, provide an incomplete picture of current environmental quality and thus, needs to be used in conjunction with other assessment tools (such as modeling and emission inventories) to provide a complete picture of population exposure.

Modeling can provide a powerful tool for interpolation, prediction and optimization of control strategies, but they depend on the availability of reliable emission data and should, thus, not be relied upon completely. A model typically requires a complete emission inventory (including emissions from point, area and mobile sources) for the study area. It is important to investigate whether the model used is appropriate to local conditions, sources and topography.

An emission inventory (EI) is a general database of all significant pollutants released from all sources (stationary, mobile and area sources) to the atmosphere, including the corresponding emission rates and source identification data. Despite being an air quality assessment tool itself; an EI is a key component of modeling. The EI should cover an appropriate range of potentially harmful (directly or indirectly) substances, and should include information on sources and release rates in sufficient detail to enable intervention to reduce actual or potential impacts. The inventory should be sufficiently accurate to enable source apportionment of specific pollutants, essential for an Air Quality Management intervention. Of course an assessment of exposure (for example using air quality modeling) and of health and environmental impacts requires additional source characterisation data that may not be available in the EI database. In practice, data characterizing stationary sources (physical coordinates, stack heights, etc.) frequently resides in a different database to that of a general emission inventory. In addition, the stationary source emission inventory is frequently separate from the mobile sources emission inventory, as is the case with the United States’ Toxic Release Inventory and the North American (essentially the United States and Canada) Pollutant Release and Transfer Register. The balance between the value of developing a single database including all source and emission rate data relevant to an Air Quality Management system and the complexity of such a system is a matter of debate.

It is common cause that South Africa is in urgent need of the development and implementation of an Air Quality Management system (AQMS). The development of a Dynamic Air Pollution Prediction System (DAPPS) is a multi-centre, three year project with the objective of incorporating all pollutant emission sources (stationary and mobile), atmospheric chemistry and pollutant dispersion modelling, to predict a health based air pollution index for the Cape Town area. DAPPS proposes to develop an information system to assist stakeholders in managing air quality in the City of Cape Town. 
One of the requirements of DAPPS is a mobile source emission inventory. The IPIECA Toolkit model has been used to generate the mobile source emission inventory for the Cape Town area. The Toolkit has the ability to model the emissions from both mobile (vehicular) and stationary sources, and hence provides a means of apportioning the relative contributions to the total of these two broad categories. For the mobile source emissions, the model estimates emission rates based on activity rates such as vehicle kilometers traveled and fuel consumption rates against the predicted annual human population and vehicle growth rates. Additionally, time dependent regulatory interventions may be used to predict the increase (or decrease) in emissions. The value of this ability is that the model enables the evaluation of different scenarios or intervention strategies, which is an important consideration in the development of air quality management plans.

Individual vehicle emission rates (both tailpipe and fugitive emissions, g pollutant per km travelled) are a function of interrelated factors that include fuel composition, vehicle type and size (mass), driving speed, engine design, state of vehicle maintenance, altitude and emission control systems. Total vehicle emissions in a given area are the sum of emissions from each vehicle on the roads in the study area during the time period of interest. It would be impractical to measure a set of emission factors for each vehicle. Thus, the methodology used (in North America, Europe and other industrialized regions) to estimate total emissions categorizes the vehicle population by fuel type and size classes with statistical sampling of each category and measurements of emission factors of the sample under standardised driving cycles
,
. The considerable investment (in time and money) required to generate these large empirical databases of emission factors is not available in South Africa. It is therefore necessary to use the available databases as initial or default values. The default values may be modified using applicable local data. Historically, the South African vehicle population fleet more closely matches that of Europe than North America; thus the European default values embedded in the IPIECA Toolkit are appropriate.

In view of our backlog of work in the development and implementation of an AQMS, and the demands on resources - financial, human and time - required to put a system in place as quickly as possible, the practicality of customizing available software (such as the Toolkit) is an important matter. Of course the accuracy (validity) and precision of model outputs is dependent on the quality of data inputs, and the validity of the assumptions and structure of the model. A full implementation of the IPIECA emission model (or any other model) requires statistically robust procedures for verifying the input data as well as verifying that the calculation methods and emission factors embedded in the model are applicable to the local situation. This may be ascertained through the independent measurement of at least a few values, comparison against the limited locally generated data, and vehicle emission studies using ambient measurements in a road tunnel such as the Huguenot Tunnel. The main objective in this study would be to verify the mobile source emission factors embedded in the IPIECA Toolkit, locally, using vehicle emissions (mobile sources) from the Huguenot tunnel. From the list of vehicle pollutants emitted (VOCs, SOx’s, CO, PM, NOx’s and Pb), this study will focus on VOCs, CO and PM. The Huguenot tunnel represents a real-world lab (i.e. a closed environment) within which the environmental factors (such as temperature and humidity) can be assumed fairly constant, and has therefore been chosen as the study area. 

Finally, we need to assess and balance the accuracy and precision achievable with a particular methodology against the time and cost incurred in improving that precision.

METHODOLOGY

The IPIECA Toolkit was used to construct a base case for mobile emissions in the Cape Metropolitan Area. The base year was chosen as 2001 due to the lack of some post 2001 data. The development of the model involved the identification and gathering of input data, and thus the development of the mobile source emission inventory. In cases where data was not available, reasonable assumptions were made or the default values were used. For example, the model requires average speeds for urban, rural and highway driving and annual average mileage for each vehicle class, for each driving mode – urban, rural and highway – but these figures are not readily available, thus the default values were used and adjusted.

The IPIECA Toolkit Model uses standard procedures for estimating mobile source emissions (IPIECA Toolkit Reports, European Union Emission Inventory Guidebook). The procedure for estimating mobile source emissions is summarized in the flowchart, Figure 3.

Figure 3: Procedure for estimating mobile source emissions
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The car population is divided into three size classes:

· small cars have engine displacement below 1400 cc

· medium cars have engine displacement between 1400 cc and 2000 cc

· large cars have engine displacement above 2000 cc.

Survival Rates

The model requires historical car population data and the survival rate (or scrapping rate), modeled using the two-parameter Weibull distribution function in order to predict the future car population. The Weibull distribution is commonly used to model the failure of mechanical components as a function of time. It gives the probability of survival (or failure) as a function of time, with failure rates increasing with time [Lapin]. The two parameters were determined using the weibull distribution probability plotting method. The shape (β) and time (η) parameters were found to be 3.61 and 18 respectively. For the purpose of the development of the CMA Base Case, national survival (scrapping) rates were applied to the Western Cape car population data. Figure 4 shows the historical data, and the cumulative IPIECA Toolkit generated Weibull distribution curve.

Figure 4: Actual National Survival Rates vs Weibull Distribution
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The actual average scrapping rate curve is influenced by factors such as the year-to-year variation in new vehicle sales, and does not follow a smooth curve. Thus the curve was fit using more recent data, from 1980 to 2000. The model predicts annual vehicle sales based on the population figures and the Weibull distribution. The predicted sales may be compared against the actual sales, Table 6 in the results section.

Fuel Composition

Table 2: Fuel Composition Used*

	
	Grade 1
	Grade 2

	
	Specification
	Specification

	%Evaporated at 100C
	63%
	49%

	%Evaporated at 150C
	145%
	135%

	Aromatic content (vol%)
	27.7%
	0.8%

	Sulphur content (weight ppm)
	900
	300

	Benzene (vol%)
	1.1%
	40.1%

	Summer RVP @ 37.8oC (kPa)
	70
	70

	Density @ 20oC (kg/m3)
	730
	740

	RON
	97
	95

	MON
	87
	85

	LEAD g/litre @15oC
	0.34
	0.0010




*Fuel composition data provided by Caltex

The toolkit makes provision for 5 gasoline and diesel scenarios. These scenarios were manipulated to represent the different phases of gasoline and diesel composition pre- and post 2001. Thus, the introduction of catalysts on all new vehicles in 2008 and the phase out of lead in 2006 is accounted for. The reduction of sulphur in diesel is also depicted, decreasing from 5500ppm to 3000ppm in 2002 and a further reduction to 500ppm in 2006. The grade 1 (97 leaded) and grade 2 (95 unleaded) split is estimated at 100:0% pre 1986, 75:25% post 1986 and 0:100% post 2006 (SAPIA).

Factors for the calculation of Mobile (Vehicle) Emissions

Default values for annual kilometers traveled were generally used, that is, 15 000 to 20 000kms per annum. Urban, rural and highway speeds of 25, 80 and 90 km/h were assumed. The fuel consumption figures are given in Table 3. Figure 5 was generated from the mobile source emission factors embedded in the Toolkit. The figure depicts the behavior of various emissions without controls at different traveling speeds.

Table 3: Assumed Fuel Consumption for Petrol Driven Cars

	Mode
	Vehicle Size

	
	Large
	Medium
	Small

	Urban
	21.0
	12.2
	10.0

	Rural
	13.0
	10.5
	7.8

	Highway
	12.6
	10.0
	7.3


Figure 5: Emission Rates vs Car Speed (without emission controls)*


[image: image2.wmf]Emission Rates [g/km] vs Speed (without emission controls)

0

20

40

60

80

100

120

0

20

40

60

80

100

Speed [km/h]

CO Emissions

0

1

2

3

4

5

6

Hydrocarbon, NOx 

Emissions

CO Emissions

Hydrocarbon Emissions

NOx Emissions




*Only applicable for the speed range between 5 and 90km/hr
The questions of validation (assessing the model output for internal consistency) and verification of the input data, emission factors and, where possible, the model outputs against locally measured data are discussed against a background of limited and partial data sources.

The study area

The study area was defined as the boundaries of the Cape Metropolitan Area (CMA), approximately 2487km2:

Figure 1: Map of the Cape Metropolitan Area (CMA)
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This definition of the study area (Cape Metropolitan Council) is convenient from a data gathering point of view, and is a reasonable approximation to an ‘air shed’, at least from the perspective of the location of significant emission sources.

Human Population Data

This study used the Cape Metropolitan Council’s State of the Environment Report [Year Two] population estimate of 3.11 million in 2001, and a growth rate of 2.0% [Bekker and Van Zyl, 1998], as a basis for extrapolating population growth to the year 2025. The model uses the human population projection and the number of dwellings in the area to estimate future energy demand and fuel consumption as a basis for predicting emissions from domestic sources. A constant ratio of four persons per household, based on the 1996 CMA statistics [SoE, 1999], was used. 

Figure 2: Projected Growth Rates of Human Population and Number of Dwellings 
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Mobile Source Emissions

The model requires total year-by-year vehicle population figures, and a percentage allocation by size category. It is possible to vary the vehicle size split on a yearly basis, but constant figures for the period 1970 to 2000 (15%, 75%, 10% for small, medium and large cars respectively) were used. In 1998, the Cape Metropolitan Area had about 170 vehicles per 1000 people and about 3 million people (State of the Environment Report), giving a vehicle population of about 510 000. Data drawn and estimated from the Annual Naamsa (National Association of Automobile Manufacturers of South Africa) Report [2001/2002] gives the following vehicle population figures for 2001 (See Table 1).

Table 1: Vehicle population by type, Western Cape (WC)

	
	Percentage by Type (All Vehicles)

	
	Cars
	MCa
	CommVeh'sb

	Western Cape as % of National
	18%
	20%
	14%

	WC Population as at 2001
	805456
	31127
	225713

	Assume CMA is 70% of WC
	563819
	21789
	157999


a MC: Motor Cycle; b CommVeh’s: Commercial Vehicles

For the purpose of developing this Base Case Model, the vehicle population (percentage) of the CMA was calculated from 2001 values, from the SoE report, for the CMA vehicle population (825000) and the 2001 Annual Naamsa report for the Western Cape total (1062296), and was found to be approximately 80% of the Western Cape figures. Vehicle projections, however, agreed better with 70%. The CMA distribution of vehicles between the various types was assumed to be the same as the provincial figures. The Table 1 figures were used in the Base Case model.

RESULTS

The Base Case was run to estimate mobile source emissions that is, without stationary source (domestic and industrial) input data. A basic check of the overall validity of the input data and the model structure was done by comparing the predicted petrol and diesel consumption figures against actual sales (a fuel balance), and the predicted new vehicle sales against actual figures provide. As was the case for the input data, specific data for the CMA were not available at the time of writing. Thus CMA sales were estimated at 70% of Western Cape sales, the same factor used for the input data.

Table 6: Total Petrol and Diesel Consumption, Modelled vs Actual

	
	Total Consumption, Petrol (kT)
	Total Consumption, diesel (kT)

	
	Modelled
	Estimated actuala
	Modelled
	Estimated actuala

	1995
	870
	953
	595
	510

	1996
	892
	992
	627
	541

	1997
	929
	1012
	655
	551

	1998
	972
	1022
	686
	559

	1999
	972
	1020
	687
	563

	2000
	972
	976
	689
	587

	2001
	974
	971
	691
	609


a: Estimated, based on South African Petroleum Industry Association (SAPIA) data.

Table 7: Car Population and New Car Sales, Predicted vs Estimated Actual [millions]

	
	Car Population
	New Car sales

	Year
	Predicted
	Estimated actual
	Predicted
	Estimated actual

	1995
	0.511
	0.517
	0.052
	0.029

	1996
	0.538
	0.545
	0.061
	0.031

	1997
	0.562
	0.568
	0.058
	0.030

	1998
	0.588
	0.510a
	0.063
	0.025

	1999
	0.589
	0.589
	0.038
	0.023

	2000
	0.590
	0.597
	0.039
	0.028

	2001
	0.592
	0.599
	0.041
	0.029


a: State of the Environment Report, 1998 estimate.

Actual sales of fuel and vehicles in fact do not follow a smooth exponential growth curve. The model parameters may be tuned to give a good fit for a particular year (the current model has only been roughly tuned), but some divergence is to be expected over a multi-year period.

Examining predicted pollutant emissions outputs best demonstrates the value of modeling, as against an inventory that is valid only in a particular year. The following graphs (Figures 6 to 8) reflect a scenario predicting the introduction of 500ppm diesel sulphur, the introduction of catalytic converters on all new vehicles by 2008 and the planned phase-out of leaded petrol by 2006. Pollutant emissions are given as thousand tons per annum, kT/a.

Figure 6: CMA Mobile Source Emissions of Particulate Matter 
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Figure 7: CMA Mobile Source Emissions of Hydrocarbons
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Figure 8: CMA Mobile Source Emissions of Lead 
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DISCUSSION

The Base Case model is complete; some fine-tuning may still be done to ensure an even closer fit. The estimated vehicle population data for the CMA has been verified by cross-referencing the data against SoE reports and the annual Naamsa report for 2001/2002. Conducting a statistically based survey of the vehicle population, although resource intensive, would yield useful results for annual kilometers traveled, the split between urban, rural and highway driving etc. Actual fuel consumption data specific to the study region as against figures factored from the Western Cape data should be used. The results presented in this paper, serves to present the total annual emissions for the CMA. Furthermore, it illustrates some of the IPIECA Toolkit’s capabilities.

Some inflexibility in the model’s present structure is apparent. Emissions from households appear to be modeled as if the fuels used (electricity, wood etc.) applied uniformly to all households. A facility to segment households into different categories based on the predominant fuel source may be more useful for constructing different scenarios. Local conditions also require specific modeling of emissions from the microbus taxi fleet. The default factors (for the size class) for vehicle kilometers traveled, modes of travel and average speeds are unlikely to apply to the taxi fleet. It would be necessary to establish these factors through appropriate research, and the construction of a separate Base Case model.

The model estimate for total fuel consumption (Energy Balance Output) may be compared against actual fuel sales, but good agreement does not necessarily guarantee a correct model structure because different combinations of average speed, modes of travel (urban, rural and highway) and vehicle kilometers traveled may yield the same total fuel consumption. The correctness of the structure of the model is of particular importance when analyzing different intervention scenarios, and the associated costs. In these cases, the sensitivity to possible errors in the input data should be ascertained.

The applicability of the model’s default emission factors may be ascertained through independent measurement of at least a few values, comparison against the limited locally generated data, and vehicle emission studies using ambient measurements in a road tunnel such as the Huguenot Tunnel.

In the Durban emission inventory emission factors, determined for the South African vehicle fleet, were used to estimate emissions from vehicular traffic. Similarly, in the Brown Haze Study [1997] emissions were determined by multiplying fuel consumption by emission factors. In both these cases fuel composition and fuel scenarios have not been considered. Thus, any change in these two parameters would not be reflected in the inventory.

 Table 8: Comparison of Brown Haze Report emission factors to estimated emission factors estimated from this modeling excercise

	Study
	Petrol
	Diesel

	
	Hydrocarbons
	Particulates
	Hydrocarbons
	Particulates

	Brown Haze
	36
	0.16
	5.0
	6.6

	IPIECA*
	14.4
	0.02
	9.2
	6.5


*These emission factors were obtained by dividing the emissions for the base year (2001) by the fuel consumption for that year.

Except for particulates, the overall emission factors estimated using the IPIECA Toolkit differ substantially from those used in the Brown Haze Study. The agreement for particulates is co-incidental as the sulphur content of diesel (a major factor in particulate formation) has dropped from 5 500ppm to 3 000ppm in the interim.

A detailed speciation of the hydrocarbon emissions is required in order to fully characterize the health risk associated with this pollutant stream.

CONCLUSIONS

The IPIECA Toolkit model provides a promising tool for the estimation of a regional emission inventory. However, the input data needs are considerable, and this aspect of the preparation of an emission inventory should not be underestimated.

A major strength of using a model capable of accounting for changes in fuel specification and vehicle emission control technology, as well as traffic patterns, is that the benefit of various intervention strategies may be explored using the model.

Further validation of the IPIECA model’s emission factors is planned in the Huguenot Tunnel Study Project.

The trends in figures 6 to 7 indicate that the Toolkit has been successful in generating a mobile source emission inventory that reflects the phase-out of leaded petrol (2006), further reduction of the diesel sulphur content and the introduction of catalytic converters (2008). 
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		2001		0.7404761905
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		2007		0.8338964581
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		2009		0.867585875
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		2013		0.9391028526
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		2016		0.99658346

		2017		1.0165151292
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		2021		1.100308667
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		2024		1.1676563599

		2025		1.1910094871



CMA Population

CMA  Dwellings

Million Inhabitants

Million Dwellings

CMA Population and Number of Dwellings, 2% Growth Rate

1.6625271086

1.6964562333

1.7310777891

1.7664059072

1.8024550074

1.8392398034

1.8767753096

1.9150768465

1.9541600475

1.9940408648

2.0347355763

2.0762607922

2.1186334614

2.161870879

2.2059906928

2.251010911

2.2969499092

2.343826438

2.3916596306

2.4404690108

2.4902745008

2.5410964294

2.5929555402

2.6458730002

2.6998704084

2.7549698045

2.811193678

2.8685649776

2.92710712

2.986844

3.0478

3.11

3.1722

3.235644

3.30035688

3.3663640176

3.433691298

3.5023651239

3.5724124264

3.6438606749

3.7167378884

3.7910726462

3.8668940991

3.9442319811

4.0231166207

4.1035789531

4.1856505322

4.2693635428

4.3547508137

4.44184583

4.5306827466

4.6212964015

4.7137223295

4.8079967761

4.9041567116

5.0022398459



Sheet1

		CMA Population				CMA

						Dwellings

		1970		1.663		0.40

		1971		1.696		0.40

		1972		1.731		0.41

		1973		1.766		0.42

		1974		1.802		0.43

		1975		1.839		0.44

		1976		1.877		0.45

		1977		1.915		0.46

		1978		1.954		0.47

		1979		1.994		0.47

		1980		2.035		0.48

		1981		2.076		0.49

		1982		2.119		0.50

		1983		2.162		0.51

		1984		2.206		0.53

		1985		2.251		0.54

		1986		2.297		0.55

		1987		2.344		0.56

		1988		2.392		0.57

		1989		2.440		0.58

		1990		2.490		0.59

		1991		2.541		0.61

		1992		2.593		0.62

		1993		2.646		0.63

		1994		2.700		0.64

		1995		2.755		0.66

		1996		2.811		0.67

		1997		2.869		0.68

		1998		2.927		0.70

		1999		2.987		0.71

		2000		3.048		0.73

		2001		3.110		0.74

		2002		3.172		0.76

		2003		3.236		0.77

		2004		3.300		0.79

		2005		3.366		0.80

		2006		3.434		0.82

		2007		3.502		0.83

		2008		3.572		0.85

		2009		3.644		0.87

		2010		3.717		0.88

		2011		3.791		0.90

		2012		3.867		0.92

		2013		3.944		0.94

		2014		4.023		0.96

		2015		4.104		0.98

		2016		4.186		1.00

		2017		4.269		1.02

		2018		4.355		1.04

		2019		4.442		1.06

		2020		4.531		1.08

		2021		4.621		1.10

		2022		4.714		1.12

		2023		4.808		1.14

		2024		4.904		1.17

		2025		5.002		1.19
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				Mobile sources - Emission of Carbon Monoxide

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		Year		kT/year		kT/year		kT/year		kT/year		kT/year				kT/year		kT/year				kT/year

		1970		96.82		0.00		0.06		0.39		0.49		0.88		0.40		4.09		4.48		102.24

		1971		100.61		0.00		0.06		0.40		0.51		0.91		0.41		4.25		4.66		106.24

		1972		104.54		0.00		0.06		0.42		0.53		0.95		0.43		4.41		4.84		110.39

		1973		108.63		0.00		0.06		0.43		0.55		0.98		0.44		4.59		5.03		114.71

		1974		112.88		0.00		0.07		0.45		0.57		1.02		0.46		4.77		5.23		119.19

		1975		117.29		0.00		0.07		0.47		0.59		1.06		0.47		4.96		5.43		123.86

		1976		121.88		0.00		0.07		0.49		0.61		1.10		0.49		5.16		5.65		128.70

		1977		126.65		0.00		0.07		0.51		0.64		1.14		0.50		5.37		5.87		133.74

		1978		131.60		0.00		0.08		0.53		0.66		1.19		0.51		5.60		6.11		138.97

		1979		136.74		0.00		0.08		0.55		0.69		1.24		0.51		5.84		6.35		144.41

		1980		159.00		0.00		0.09		0.64		0.80		1.44		0.57		6.82		7.39		167.92

		1981		166.38		0.00		0.10		0.67		0.84		1.51		0.57		7.19		7.76		175.75

		1982		174.11		0.00		0.11		0.70		0.88		1.58		0.56		7.58		8.14		183.94

		1983		182.21		0.00		0.12		0.73		0.92		1.65		0.55		7.99		8.54		192.52

		1984		190.68		0.00		0.13		0.77		0.97		1.73		0.54		8.42		8.96		201.50

		1985		207.48		0.00		0.15		0.83		1.05		1.89		0.58		9.17		9.76		219.28

		1986		212.55		0.00		0.16		0.85		1.08		1.93		0.60		9.41		10.01		224.65

		1987		217.75		0.00		0.17		0.88		1.11		1.98		0.63		9.63		10.25		230.15

		1988		223.09		0.00		0.17		0.90		1.13		2.03		0.67		9.83		10.50		235.79

		1989		228.57		0.00		0.18		0.92		1.16		2.08		0.71		10.04		10.75		241.58

		1990		236.59		0.00		0.19		0.95		1.20		2.16		0.77		10.36		11.12		250.06

		1991		242.26		0.00		0.21		0.98		1.23		2.21		0.80		10.59		11.40		256.07

		1992		246.77		0.00		0.22		1.00		1.26		2.25		0.83		10.79		11.62		260.87

		1993		254.34		0.00		0.23		1.03		1.30		2.33		0.86		11.14		11.99		268.89

		1994		264.43		0.00		0.25		1.07		1.35		2.42		0.88		11.60		12.49		279.59

		1995		275.13		0.00		0.27		1.12		1.41		2.52		0.91		12.10		13.01		290.93

		1996		176.69		0.00		0.30		0.72		0.91		1.62		0.95		12.77		13.72		192.34

		1997		184.07		0.00		0.33		0.75		0.95		1.69		0.98		13.35		14.32		200.43

		1998		192.43		0.00		0.37		0.78		0.99		1.77		1.01		13.99		15.00		209.57

		1999		192.47		0.00		0.38		0.79		0.99		1.78		1.00		14.03		15.03		209.65

		2000		192.51		0.00		0.39		0.79		0.99		1.78		0.98		14.08		15.06		209.74

		2001		192.85		0.00		0.40		0.79		1.00		1.79		0.97		14.13		15.11		210.14

		2002		198.82		0.00		0.41		0.81		1.03		1.84		0.97		14.54		15.51		216.58

		2003		205.01		0.00		0.43		0.84		1.06		1.90		1.01		15.01		16.01		223.36

		2004		211.42		0.00		0.46		0.87		1.10		1.96		1.04		15.49		16.53		230.37

		2005		218.06		0.00		0.48		0.90		1.13		2.03		1.08		15.98		17.06		237.62

		2006		260.95		0.00		0.42		1.08		1.36		2.43		0.88		14.78		15.67		279.47

		2007		268.42		0.00		0.46		1.11		1.40		2.51		0.91		15.25		16.17		287.57

		2008		250.43		2.00		0.50		1.15		1.45		2.59		0.94		14.81		15.74		271.27

		2009		232.16		4.35		0.54		1.18		1.49		2.68		0.96		14.35		15.31		255.04

		2010		213.62		6.78		0.57		1.22		1.54		2.76		0.99		13.88		14.87		238.61

		2011		194.92		9.26		0.61		1.26		1.59		2.85		1.02		13.41		14.43		222.07

		2012		123.64		10.50		0.64		1.30		1.64		2.95		1.05		12.93		13.98		151.70

		2013		110.43		12.74		0.70		1.34		1.70		3.04		1.08		12.44		13.52		140.43

		2014		97.55		14.86		0.75		1.39		1.75		3.14		1.11		11.95		13.06		129.37

		2015		85.14		16.85		0.81		1.43		1.81		3.24		1.14		11.46		12.60		118.63

		2016		73.24		18.78		0.86		1.48		1.87		3.34		1.17		10.97		12.13		108.36

		2017		61.99		20.64		0.91		1.53		1.93		3.45		1.19		10.48		11.67		98.67

		2018		51.54		22.43		0.97		1.58		1.99		3.56		1.22		9.99		11.21		89.72

		2019		42.00		24.15		1.02		1.63		2.05		3.68		1.24		9.52		10.76		81.61

		2020		33.48		25.77		1.07		1.68		2.12		3.80		1.27		9.05		10.32		74.45

		2021		26.05		27.31		1.13		1.73		2.19		3.92		1.30		8.59		9.89		68.30

		2022		19.74		28.76		1.18		1.79		2.26		4.05		1.34		8.14		9.48		63.20

		2023		14.52		30.13		1.23		1.85		2.33		4.18		1.38		7.71		9.09		59.16

		2024		10.35		30.55		1.25		1.85		2.33		4.18		1.37		7.17		8.54		54.87

		2025		7.13		30.87		1.26		1.85		2.34		4.19		1.36		6.68		8.03		51.49
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NOx

				Mobile sources - Emission of Oxides of Nitrogen

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		7.61		0.00		0.02		0.00		0.00		0.00		0.20		13.72		13.92		21.56

		1971		7.91		0.00		0.02		0.00		0.00		0.00		0.24		14.25		14.49		22.42

		1972		8.22		0.00		0.02		0.00		0.00		0.00		0.27		14.81		15.08		23.33

		1973		8.54		0.00		0.02		0.00		0.00		0.00		0.30		15.40		15.69		24.26

		1974		8.88		0.00		0.02		0.00		0.00		0.00		0.31		16.00		16.31		25.22

		1975		9.22		0.00		0.03		0.00		0.00		0.00		0.32		16.64		16.96		26.22

		1976		9.58		0.00		0.03		0.00		0.00		0.00		0.33		17.32		17.65		27.26

		1977		9.96		0.00		0.03		0.00		0.00		0.00		0.34		18.03		18.37		28.36

		1978		10.35		0.00		0.03		0.00		0.00		0.00		0.34		18.79		19.13		29.51

		1979		10.75		0.00		0.03		0.00		0.00		0.00		0.34		19.61		19.95		30.74

		1980		12.50		0.00		0.03		0.00		0.00		0.01		0.37		22.89		23.26		35.80

		1981		13.08		0.00		0.04		0.00		0.00		0.01		0.37		24.12		24.49		37.62

		1982		13.69		0.00		0.04		0.00		0.00		0.01		0.36		25.44		25.80		39.54

		1983		14.33		0.00		0.05		0.00		0.01		0.01		0.36		26.82		27.18		41.56

		1984		14.99		0.00		0.05		0.00		0.01		0.01		0.35		28.24		28.59		43.64

		1985		16.32		0.00		0.06		0.00		0.01		0.01		0.37		30.79		31.16		47.54

		1986		16.71		0.00		0.06		0.00		0.01		0.01		0.38		31.58		31.96		48.74

		1987		17.12		0.00		0.06		0.00		0.01		0.01		0.41		32.30		32.71		49.90

		1988		17.54		0.00		0.06		0.00		0.01		0.01		0.43		33.00		33.43		51.05

		1989		17.97		0.00		0.07		0.00		0.01		0.01		0.46		33.70		34.16		52.21

		1990		18.60		0.00		0.07		0.00		0.01		0.01		0.50		34.76		35.26		53.94

		1991		19.05		0.00		0.08		0.00		0.01		0.01		0.53		35.55		36.08		55.21

		1992		19.41		0.00		0.08		0.00		0.01		0.01		0.54		36.22		36.76		56.26

		1993		20.00		0.00		0.09		0.00		0.01		0.01		0.56		37.37		37.94		58.03

		1994		20.79		0.00		0.09		0.00		0.01		0.01		0.58		38.94		39.52		60.42

		1995		21.63		0.00		0.10		0.00		0.01		0.01		0.59		40.62		41.21		62.96

		1996		34.35		0.00		0.11		0.00		0.01		0.01		0.62		42.86		43.48		77.96

		1997		35.78		0.00		0.12		0.00		0.01		0.02		0.64		44.79		45.43		81.35

		1998		37.41		0.00		0.14		0.00		0.01		0.02		0.66		46.95		47.61		85.17

		1999		37.41		0.00		0.14		0.00		0.01		0.02		0.66		47.10		47.75		85.33

		2000		37.42		0.00		0.14		0.00		0.01		0.02		0.65		47.23		47.89		85.47

		2001		37.49		0.00		0.15		0.00		0.01		0.02		0.65		47.43		48.08		85.73

		2002		38.65		0.00		0.16		0.00		0.01		0.02		0.66		48.62		49.28		88.11

		2003		39.85		0.00		0.17		0.00		0.01		0.02		0.68		50.18		50.86		90.90

		2004		41.10		0.00		0.18		0.00		0.01		0.02		0.70		51.79		52.49		93.78

		2005		42.39		0.00		0.19		0.00		0.02		0.02		0.73		53.45		54.17		96.77

		2006		40.07		0.00		0.20		0.00		0.01		0.02		0.74		54.40		55.14		95.43

		2007		41.22		0.00		0.22		0.00		0.02		0.02		0.77		56.13		56.90		98.36

		2008		38.46		1.09		0.24		0.00		0.02		0.02		0.79		55.14		55.93		95.74

		2009		35.65		2.44		0.26		0.00		0.02		0.02		0.82		54.13		54.95		93.33

		2010		32.80		3.87		0.28		0.00		0.02		0.02		0.85		53.10		53.95		90.94

		2011		29.93		5.38		0.31		0.00		0.02		0.02		0.89		52.06		52.95		88.58

		2012		28.27		6.26		0.33		0.00		0.02		0.02		0.92		51.01		51.93		86.81

		2013		25.29		7.71		0.36		0.00		0.02		0.02		0.96		49.95		50.91		84.29

		2014		22.36		9.06		0.39		0.00		0.02		0.02		1.00		48.89		49.89		81.73

		2015		19.52		10.30		0.42		0.00		0.02		0.02		1.03		47.85		48.88		79.14

		2016		16.79		11.50		0.45		0.00		0.02		0.02		1.07		46.82		47.88		76.65

		2017		14.21		12.65		0.48		0.00		0.02		0.02		1.10		45.82		46.92		74.28

		2018		11.82		13.75		0.51		0.00		0.02		0.03		1.13		44.86		45.99		72.09

		2019		9.63		14.80		0.54		0.00		0.02		0.03		1.16		43.93		45.09		70.08

		2020		7.68		15.79		0.57		0.00		0.02		0.03		1.19		43.05		44.24		68.29

		2021		5.97		16.72		0.60		0.00		0.02		0.03		1.22		42.20		43.42		66.74

		2022		4.52		17.59		0.63		0.00		0.02		0.03		1.25		41.41		42.66		65.43

		2023		3.33		18.41		0.66		0.00		0.03		0.03		1.29		40.70		41.99		64.42

		2024		2.37		18.73		0.66		0.00		0.03		0.03		1.29		39.11		40.40		62.20

		2025		1.63		18.96		0.67		0.00		0.03		0.03		1.29		37.69		38.98		60.28
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Total Car Gasoline cat

Total Diesel Cars
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PM

				Mobile sources - Emission of Particulate Matter

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		0.00		0.00		0.01		0.00		0.01		0.01		0.09		1.41		1.51		1.53

		1971		0.00		0.00		0.01		0.00		0.01		0.01		0.10		1.47		1.57		1.59

		1972		0.00		0.00		0.01		0.00		0.01		0.01		0.12		1.53		1.64		1.66

		1973		0.00		0.00		0.01		0.00		0.01		0.01		0.13		1.59		1.71		1.74

		1974		0.00		0.00		0.01		0.00		0.01		0.01		0.13		1.65		1.78		1.81

		1975		0.00		0.00		0.01		0.00		0.01		0.01		0.14		1.72		1.85		1.88

		1976		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.79		1.93		1.95

		1977		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.86		2.00		2.03

		1978		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.94		2.08		2.11

		1979		0.00		0.00		0.01		0.01		0.01		0.01		0.15		2.02		2.17		2.20

		1980		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.36		2.52		2.55

		1981		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.49		2.65		2.68

		1982		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.62		2.78		2.82

		1983		0.00		0.00		0.02		0.01		0.01		0.02		0.15		2.77		2.92		2.96

		1984		0.00		0.00		0.02		0.01		0.01		0.02		0.15		2.91		3.06		3.11

		1985		0.00		0.00		0.03		0.01		0.01		0.02		0.16		3.18		3.34		3.38

		1986		0.00		0.00		0.03		0.01		0.01		0.02		0.16		3.26		3.42		3.47

		1987		0.00		0.00		0.03		0.01		0.01		0.02		0.17		3.33		3.51		3.56

		1988		0.00		0.00		0.03		0.01		0.01		0.02		0.19		3.40		3.59		3.64

		1989		0.00		0.00		0.03		0.01		0.01		0.02		0.20		3.48		3.67		3.73

		1990		0.00		0.00		0.04		0.01		0.01		0.02		0.21		3.59		3.80		3.86

		1991		0.00		0.00		0.04		0.01		0.01		0.02		0.22		3.67		3.89		3.95

		1992		0.00		0.00		0.04		0.01		0.01		0.02		0.23		3.74		3.97		4.03

		1993		0.00		0.00		0.04		0.01		0.01		0.02		0.24		3.85		4.09		4.16

		1994		0.00		0.00		0.05		0.01		0.01		0.03		0.25		4.02		4.26		4.34

		1995		0.00		0.00		0.05		0.01		0.01		0.03		0.25		4.19		4.44		4.52

		1996		0.00		0.00		0.06		0.01		0.02		0.03		0.26		4.42		4.68		4.77

		1997		0.00		0.00		0.06		0.01		0.02		0.03		0.27		4.62		4.89		4.98

		1998		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.84		5.12		5.22

		1999		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.86		5.14		5.24

		2000		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.87		5.15		5.25

		2001		0.00		0.00		0.08		0.01		0.02		0.03		0.28		4.89		5.17		5.27

		2002		0.00		0.00		0.06		0.01		0.02		0.03		0.22		4.27		4.49		4.58

		2003		0.00		0.00		0.06		0.01		0.02		0.03		0.22		4.41		4.63		4.73

		2004		0.00		0.00		0.07		0.01		0.02		0.03		0.23		4.55		4.78		4.88

		2005		0.00		0.00		0.07		0.02		0.02		0.03		0.24		4.69		4.93		5.04

		2006		0.00		0.00		0.06		0.02		0.02		0.04		0.18		3.92		4.11		4.20

		2007		0.00		0.00		0.06		0.02		0.02		0.04		0.19		4.05		4.24		4.34

		2008		0.00		0.12		0.07		0.02		0.02		0.04		0.19		3.91		4.11		4.33

		2009		0.00		0.24		0.08		0.02		0.02		0.04		0.20		3.77		3.97		4.33

		2010		0.00		0.36		0.08		0.02		0.02		0.04		0.21		3.63		3.84		4.32

		2011		0.00		0.48		0.09		0.02		0.02		0.04		0.22		3.48		3.70		4.31

		2012		0.00		0.61		0.09		0.02		0.02		0.04		0.23		3.33		3.56		4.31

		2013		0.00		0.73		0.10		0.02		0.03		0.05		0.23		3.18		3.42		4.30

		2014		0.00		0.86		0.11		0.02		0.03		0.05		0.24		3.03		3.28		4.29

		2015		0.00		0.98		0.12		0.02		0.03		0.05		0.25		2.88		3.13		4.28

		2016		0.00		1.10		0.13		0.02		0.03		0.05		0.26		2.72		2.99		4.26

		2017		0.00		1.22		0.14		0.02		0.03		0.05		0.27		2.57		2.84		4.25

		2018		0.00		1.34		0.15		0.02		0.03		0.05		0.28		2.42		2.70		4.23

		2019		0.00		1.45		0.16		0.02		0.03		0.05		0.28		2.27		2.55		4.21

		2020		0.00		1.55		0.16		0.02		0.03		0.06		0.29		2.12		2.41		4.19

		2021		0.00		1.66		0.17		0.03		0.03		0.06		0.30		1.97		2.27		4.16

		2022		0.00		1.75		0.18		0.03		0.03		0.06		0.31		1.83		2.14		4.13

		2023		0.00		1.84		0.19		0.03		0.03		0.06		0.32		1.69		2.01		4.10

		2024		0.00		1.87		0.19		0.03		0.03		0.06		0.32		1.54		1.85		3.98

		2025		0.00		1.89		0.19		0.03		0.03		0.06		0.31		1.39		1.71		3.86
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HC

				Mobile sources - Emission of Hydrocarbons

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		10.14		0.00		0.01		0.17		0.04		0.21		0.07		2.07		2.14		12.50

		1971		10.53		0.00		0.01		0.18		0.04		0.22		0.08		2.15		2.23		12.99

		1972		10.95		0.00		0.01		0.19		0.04		0.22		0.08		2.24		2.32		13.49

		1973		11.37		0.00		0.01		0.19		0.04		0.23		0.08		2.32		2.41		14.02

		1974		11.82		0.00		0.01		0.20		0.04		0.24		0.09		2.42		2.50		14.57

		1975		12.28		0.00		0.01		0.21		0.04		0.25		0.09		2.51		2.60		15.14

		1976		12.76		0.00		0.01		0.22		0.04		0.26		0.09		2.62		2.71		15.74

		1977		13.26		0.00		0.01		0.22		0.05		0.27		0.09		2.72		2.82		16.36

		1978		13.78		0.00		0.01		0.23		0.05		0.28		0.09		2.84		2.93		17.00

		1979		14.32		0.00		0.01		0.24		0.05		0.29		0.09		2.96		3.06		17.68

		1980		16.65		0.00		0.01		0.28		0.06		0.34		0.11		3.46		3.56		20.56

		1981		17.42		0.00		0.01		0.30		0.06		0.36		0.11		3.64		3.75		21.54

		1982		18.23		0.00		0.01		0.31		0.06		0.37		0.10		3.84		3.95		22.56

		1983		19.08		0.00		0.01		0.32		0.07		0.39		0.10		4.05		4.15		23.64

		1984		19.97		0.00		0.02		0.34		0.07		0.41		0.10		4.26		4.37		24.76

		1985		21.72		0.00		0.02		0.37		0.08		0.45		0.11		4.65		4.76		26.95

		1986		22.25		0.00		0.02		0.38		0.08		0.46		0.11		4.77		4.88		27.61

		1987		22.80		0.00		0.02		0.39		0.08		0.47		0.12		4.88		4.99		28.28

		1988		23.36		0.00		0.02		0.40		0.08		0.48		0.12		4.98		5.11		28.97

		1989		23.93		0.00		0.02		0.41		0.08		0.49		0.13		5.09		5.22		29.67

		1990		24.77		0.00		0.02		0.42		0.09		0.51		0.14		5.25		5.39		30.70

		1991		25.36		0.00		0.02		0.43		0.09		0.52		0.15		5.37		5.52		31.43

		1992		25.84		0.00		0.03		0.44		0.09		0.53		0.15		5.47		5.62		32.02

		1993		26.63		0.00		0.03		0.46		0.09		0.55		0.16		5.64		5.80		33.01

		1994		27.69		0.00		0.03		0.48		0.10		0.57		0.16		5.88		6.04		34.34

		1995		28.81		0.00		0.03		0.50		0.10		0.60		0.17		6.13		6.30		35.74

		1996		16.26		0.00		0.04		0.24		0.05		0.29		0.18		6.47		6.65		23.23

		1997		17.26		0.00		0.04		0.25		0.05		0.30		0.18		6.76		6.95		24.54

		1998		18.36		0.00		0.04		0.26		0.05		0.31		0.19		7.09		7.28		25.99

		1999		18.57		0.00		0.05		0.26		0.05		0.32		0.18		7.11		7.30		26.23

		2000		18.78		0.00		0.05		0.26		0.05		0.32		0.18		7.13		7.32		26.46

		2001		19.02		0.00		0.05		0.26		0.05		0.32		0.18		7.16		7.34		26.73

		2002		19.87		0.00		0.05		0.27		0.06		0.33		0.18		7.46		7.64		27.89

		2003		20.73		0.00		0.05		0.28		0.06		0.34		0.19		7.70		7.89		29.01

		2004		21.61		0.00		0.06		0.29		0.06		0.35		0.19		7.95		8.14		30.15

		2005		22.50		0.00		0.06		0.30		0.06		0.36		0.20		8.20		8.40		31.32

		2006		27.22		0.00		0.05		0.39		0.08		0.47		0.16		7.79		7.95		35.69

		2007		28.12		0.00		0.06		0.40		0.08		0.48		0.17		8.04		8.20		36.86

		2008		26.32		0.98		0.06		0.41		0.08		0.50		0.17		7.92		8.09		35.95

		2009		24.47		2.00		0.07		0.43		0.09		0.51		0.18		7.81		7.99		35.03

		2010		22.57		3.05		0.07		0.44		0.09		0.53		0.19		7.69		7.88		34.10

		2011		20.65		4.11		0.08		0.45		0.09		0.55		0.19		7.57		7.77		33.15

		2012		17.34		5.09		0.08		0.47		0.10		0.56		0.20		7.45		7.65		30.73

		2013		15.53		6.14		0.09		0.48		0.10		0.58		0.21		7.33		7.54		29.88

		2014		13.75		7.17		0.10		0.50		0.10		0.60		0.22		7.22		7.43		29.05

		2015		12.01		8.18		0.10		0.51		0.11		0.62		0.22		7.10		7.32		28.24

		2016		10.34		9.18		0.11		0.53		0.11		0.64		0.23		6.99		7.22		27.49

		2017		8.75		10.16		0.12		0.55		0.11		0.66		0.24		6.88		7.12		26.81

		2018		7.28		11.10		0.13		0.57		0.12		0.68		0.25		6.78		7.02		26.21

		2019		5.93		12.02		0.13		0.58		0.12		0.70		0.25		6.68		6.93		25.72

		2020		4.73		12.89		0.14		0.60		0.12		0.73		0.26		6.59		6.85		25.33

		2021		3.68		13.72		0.15		0.62		0.13		0.75		0.27		6.51		6.77		25.07

		2022		2.78		14.51		0.16		0.64		0.13		0.78		0.27		6.43		6.70		24.93

		2023		2.05		15.25		0.16		0.66		0.14		0.80		0.28		6.37		6.65		24.91

		2024		1.46		15.48		0.17		0.66		0.14		0.80		0.28		6.16		6.44		24.34

		2025		1.00		15.66		0.17		0.67		0.14		0.80		0.28		5.97		6.25		23.88
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SOx

				Mobile sources - Emission of Oxides of Sulphur

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

				kT/year		kT/year		kT/year		kT/year		kT/year				kT/year		kT/year				kT/year

		1970		0.17		0.00		0.03		0.00		0.00				0.25		1.23				1.68

		1971		0.17		0.00		0.03		0.00		0.00				0.26		1.28				1.75

		1972		0.18		0.00		0.03		0.00		0.00				0.27		1.33				1.82

		1973		0.19		0.00		0.03		0.00		0.00				0.28		1.39				1.89

		1974		0.19		0.00		0.03		0.00		0.00				0.29		1.44				1.96

		1975		0.20		0.00		0.04		0.00		0.00				0.30		1.50				2.04

		1976		0.21		0.00		0.04		0.00		0.00				0.31		1.56				2.12

		1977		0.22		0.00		0.04		0.00		0.00				0.31		1.62				2.20

		1978		0.23		0.00		0.04		0.00		0.00				0.32		1.69				2.28

		1979		0.24		0.00		0.04		0.00		0.00				0.32		1.76				2.37

		1980		0.27		0.00		0.05		0.00		0.01				0.36		2.06				2.75

		1981		0.29		0.00		0.05		0.00		0.01				0.36		2.17				2.88

		1982		0.30		0.00		0.06		0.00		0.01				0.35		2.29				3.01

		1983		0.31		0.00		0.06		0.00		0.01				0.34		2.41				3.14

		1984		0.33		0.00		0.07		0.01		0.01				0.34		2.54				3.29

		1985		0.36		0.00		0.08		0.01		0.01				0.37		2.77				3.59

		1986		0.37		0.00		0.08		0.01		0.01				0.37		2.84				3.68

		1987		0.38		0.00		0.09		0.01		0.01				0.39		2.91				3.77

		1988		0.39		0.00		0.09		0.01		0.01				0.42		2.97				3.88

		1989		0.39		0.00		0.09		0.01		0.01				0.45		3.03				3.98

		1990		0.41		0.00		0.10		0.01		0.01				0.48		3.13				4.13

		1991		0.42		0.00		0.11		0.01		0.01				0.50		3.20				4.24

		1992		0.43		0.00		0.11		0.01		0.01				0.52		3.26				4.33

		1993		0.44		0.00		0.12		0.01		0.01				0.54		3.36				4.47

		1994		0.46		0.00		0.13		0.01		0.01				0.55		3.50				4.66

		1995		0.48		0.00		0.14		0.01		0.01				0.57		3.65				4.86

		1996		0.50		0.00		0.16		0.01		0.01				0.59		3.86				5.12

		1997		0.52		0.00		0.17		0.01		0.01				0.61		4.03				5.35

		1998		0.54		0.00		0.19		0.01		0.01				0.63		4.22				5.61

		1999		0.54		0.00		0.20		0.01		0.01				0.62		4.24				5.62

		2000		0.54		0.00		0.20		0.01		0.01				0.62		4.25				5.63

		2001		0.55		0.00		0.21		0.01		0.01				0.61		4.27				5.65

		2002		0.56		0.00		0.12		0.01		0.01				0.34		2.40				3.45

		2003		0.58		0.00		0.13		0.01		0.01				0.36		2.48				3.56

		2004		0.60		0.00		0.13		0.01		0.01				0.37		2.56				3.68

		2005		0.62		0.00		0.14		0.01		0.01				0.38		2.64				3.80

		2006		0.63		0.00		0.03		0.01		0.01				0.07		0.45				1.20

		2007		0.65		0.00		0.03		0.01		0.01				0.07		0.47				1.24

		2008		0.61		0.04		0.03		0.01		0.01				0.07		0.48				1.26

		2009		0.56		0.08		0.03		0.01		0.01				0.07		0.50				1.27

		2010		0.52		0.12		0.04		0.01		0.01				0.08		0.51				1.29

		2011		0.47		0.15		0.04		0.01		0.01				0.08		0.53				1.30

		2012		0.43		0.20		0.04		0.01		0.02				0.08		0.55				1.32

		2013		0.38		0.23		0.05		0.01		0.02				0.09		0.57				1.34

		2014		0.34		0.27		0.05		0.01		0.02				0.09		0.58				1.36

		2015		0.30		0.31		0.05		0.01		0.02				0.09		0.60				1.39

		2016		0.25		0.35		0.06		0.01		0.02				0.09		0.62				1.41

		2017		0.22		0.39		0.06		0.01		0.02				0.10		0.64				1.44

		2018		0.18		0.43		0.07		0.01		0.02				0.10		0.66				1.47

		2019		0.15		0.46		0.07		0.02		0.02				0.10		0.68				1.50

		2020		0.12		0.50		0.07		0.02		0.02				0.11		0.71				1.54

		2021		0.09		0.53		0.08		0.02		0.02				0.11		0.73				1.57

		2022		0.07		0.56		0.08		0.02		0.02				0.11		0.75				1.61

		2023		0.05		0.59		0.09		0.02		0.02				0.11		0.78				1.66

		2024		0.04		0.60		0.09		0.02		0.02				0.11		0.78				1.66

		2025		0.02		0.61		0.09		0.02		0.02				0.11		0.78				1.65





Pb

				Mobile sources - Emission of Lead

				Total Car		Total Car		Total		2-stroke		4-stroke		LDV		HDV		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		commercial		commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		vehicles		vehicles		Emissions

				kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year

		1970		0.32		0.00		0.00		0.00		0.00		0.00		0.00		0.33

		1971		0.34		0.00		0.00		0.00		0.00		0.00		0.00		0.34

		1972		0.35		0.00		0.00		0.00		0.00		0.00		0.00		0.35

		1973		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.37

		1974		0.38		0.00		0.00		0.00		0.00		0.00		0.00		0.38

		1975		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.39

		1976		0.41		0.00		0.00		0.00		0.00		0.00		0.00		0.41

		1977		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.43

		1978		0.44		0.00		0.00		0.00		0.00		0.00		0.00		0.44

		1979		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.46

		1980		0.53		0.00		0.00		0.00		0.00		0.00		0.00		0.53

		1981		0.56		0.00		0.00		0.00		0.00		0.00		0.00		0.56

		1982		0.58		0.00		0.00		0.00		0.00		0.00		0.00		0.59

		1983		0.61		0.00		0.00		0.00		0.00		0.00		0.00		0.61

		1984		0.64		0.00		0.00		0.00		0.00		0.00		0.00		0.64

		1985		0.33		0.00		0.00		0.00		0.00		0.00		0.00		0.33

		1986		0.34		0.00		0.00		0.00		0.00		0.00		0.00		0.34

		1987		0.35		0.00		0.00		0.00		0.00		0.00		0.00		0.35

		1988		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.36

		1989		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.37

		1990		0.38		0.00		0.00		0.00		0.00		0.00		0.00		0.38

		1991		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.39

		1992		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.40

		1993		0.41		0.00		0.00		0.00		0.00		0.00		0.00		0.41

		1994		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.42

		1995		0.44		0.00		0.00		0.00		0.00		0.00		0.00		0.44

		1996		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.46

		1997		0.48		0.00		0.00		0.00		0.00		0.00		0.00		0.48

		1998		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		1999		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		2000		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		2001		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.51

		2002		0.52		0.00		0.00		0.00		0.00		0.00		0.00		0.52

		2003		0.54		0.00		0.00		0.00		0.00		0.00		0.00		0.54

		2004		0.55		0.00		0.00		0.00		0.00		0.00		0.00		0.55

		2005		0.57		0.00		0.00		0.00		0.00		0.00		0.00		0.57

		2006		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2007		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2008		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2009		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2010		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2011		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2012		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2013		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2014		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2015		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2016		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2017		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2018		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2019		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2020		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2021		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2022		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2023		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2024		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2025		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00
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CO

				Mobile sources - Emission of Carbon Monoxide

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		Year		kT/year		kT/year		kT/year		kT/year		kT/year				kT/year		kT/year				kT/year

		1970		96.82		0.00		0.06		0.39		0.49		0.88		0.40		4.09		4.48		102.24

		1971		100.61		0.00		0.06		0.40		0.51		0.91		0.41		4.25		4.66		106.24

		1972		104.54		0.00		0.06		0.42		0.53		0.95		0.43		4.41		4.84		110.39

		1973		108.63		0.00		0.06		0.43		0.55		0.98		0.44		4.59		5.03		114.71

		1974		112.88		0.00		0.07		0.45		0.57		1.02		0.46		4.77		5.23		119.19

		1975		117.29		0.00		0.07		0.47		0.59		1.06		0.47		4.96		5.43		123.86

		1976		121.88		0.00		0.07		0.49		0.61		1.10		0.49		5.16		5.65		128.70

		1977		126.65		0.00		0.07		0.51		0.64		1.14		0.50		5.37		5.87		133.74

		1978		131.60		0.00		0.08		0.53		0.66		1.19		0.51		5.60		6.11		138.97

		1979		136.74		0.00		0.08		0.55		0.69		1.24		0.51		5.84		6.35		144.41

		1980		159.00		0.00		0.09		0.64		0.80		1.44		0.57		6.82		7.39		167.92

		1981		166.38		0.00		0.10		0.67		0.84		1.51		0.57		7.19		7.76		175.75

		1982		174.11		0.00		0.11		0.70		0.88		1.58		0.56		7.58		8.14		183.94

		1983		182.21		0.00		0.12		0.73		0.92		1.65		0.55		7.99		8.54		192.52

		1984		190.68		0.00		0.13		0.77		0.97		1.73		0.54		8.42		8.96		201.50

		1985		207.48		0.00		0.15		0.83		1.05		1.89		0.58		9.17		9.76		219.28

		1986		212.55		0.00		0.16		0.85		1.08		1.93		0.60		9.41		10.01		224.65

		1987		217.75		0.00		0.17		0.88		1.11		1.98		0.63		9.63		10.25		230.15

		1988		223.09		0.00		0.17		0.90		1.13		2.03		0.67		9.83		10.50		235.79

		1989		228.57		0.00		0.18		0.92		1.16		2.08		0.71		10.04		10.75		241.58

		1990		236.59		0.00		0.19		0.95		1.20		2.16		0.77		10.36		11.12		250.06

		1991		242.26		0.00		0.21		0.98		1.23		2.21		0.80		10.59		11.40		256.07

		1992		246.77		0.00		0.22		1.00		1.26		2.25		0.83		10.79		11.62		260.87

		1993		254.34		0.00		0.23		1.03		1.30		2.33		0.86		11.14		11.99		268.89

		1994		264.43		0.00		0.25		1.07		1.35		2.42		0.88		11.60		12.49		279.59

		1995		275.13		0.00		0.27		1.12		1.41		2.52		0.91		12.10		13.01		290.93

		1996		176.69		0.00		0.30		0.72		0.91		1.62		0.95		12.77		13.72		192.34

		1997		184.07		0.00		0.33		0.75		0.95		1.69		0.98		13.35		14.32		200.43

		1998		192.43		0.00		0.37		0.78		0.99		1.77		1.01		13.99		15.00		209.57

		1999		192.47		0.00		0.38		0.79		0.99		1.78		1.00		14.03		15.03		209.65

		2000		192.51		0.00		0.39		0.79		0.99		1.78		0.98		14.08		15.06		209.74

		2001		192.85		0.00		0.40		0.79		1.00		1.79		0.97		14.13		15.11		210.14

		2002		198.82		0.00		0.41		0.81		1.03		1.84		0.97		14.54		15.51		216.58

		2003		205.01		0.00		0.43		0.84		1.06		1.90		1.01		15.01		16.01		223.36

		2004		211.42		0.00		0.46		0.87		1.10		1.96		1.04		15.49		16.53		230.37

		2005		218.06		0.00		0.48		0.90		1.13		2.03		1.08		15.98		17.06		237.62

		2006		260.95		0.00		0.42		1.08		1.36		2.43		0.88		14.78		15.67		279.47

		2007		268.42		0.00		0.46		1.11		1.40		2.51		0.91		15.25		16.17		287.57

		2008		250.43		2.00		0.50		1.15		1.45		2.59		0.94		14.81		15.74		271.27

		2009		232.16		4.35		0.54		1.18		1.49		2.68		0.96		14.35		15.31		255.04

		2010		213.62		6.78		0.57		1.22		1.54		2.76		0.99		13.88		14.87		238.61

		2011		194.92		9.26		0.61		1.26		1.59		2.85		1.02		13.41		14.43		222.07

		2012		123.64		10.50		0.64		1.30		1.64		2.95		1.05		12.93		13.98		151.70

		2013		110.43		12.74		0.70		1.34		1.70		3.04		1.08		12.44		13.52		140.43

		2014		97.55		14.86		0.75		1.39		1.75		3.14		1.11		11.95		13.06		129.37

		2015		85.14		16.85		0.81		1.43		1.81		3.24		1.14		11.46		12.60		118.63

		2016		73.24		18.78		0.86		1.48		1.87		3.34		1.17		10.97		12.13		108.36

		2017		61.99		20.64		0.91		1.53		1.93		3.45		1.19		10.48		11.67		98.67

		2018		51.54		22.43		0.97		1.58		1.99		3.56		1.22		9.99		11.21		89.72

		2019		42.00		24.15		1.02		1.63		2.05		3.68		1.24		9.52		10.76		81.61

		2020		33.48		25.77		1.07		1.68		2.12		3.80		1.27		9.05		10.32		74.45

		2021		26.05		27.31		1.13		1.73		2.19		3.92		1.30		8.59		9.89		68.30

		2022		19.74		28.76		1.18		1.79		2.26		4.05		1.34		8.14		9.48		63.20

		2023		14.52		30.13		1.23		1.85		2.33		4.18		1.38		7.71		9.09		59.16

		2024		10.35		30.55		1.25		1.85		2.33		4.18		1.37		7.17		8.54		54.87

		2025		7.13		30.87		1.26		1.85		2.34		4.19		1.36		6.68		8.03		51.49
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NOx

				Mobile sources - Emission of Oxides of Nitrogen

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		7.61		0.00		0.02		0.00		0.00		0.00		0.20		13.72		13.92		21.56

		1971		7.91		0.00		0.02		0.00		0.00		0.00		0.24		14.25		14.49		22.42

		1972		8.22		0.00		0.02		0.00		0.00		0.00		0.27		14.81		15.08		23.33

		1973		8.54		0.00		0.02		0.00		0.00		0.00		0.30		15.40		15.69		24.26

		1974		8.88		0.00		0.02		0.00		0.00		0.00		0.31		16.00		16.31		25.22

		1975		9.22		0.00		0.03		0.00		0.00		0.00		0.32		16.64		16.96		26.22

		1976		9.58		0.00		0.03		0.00		0.00		0.00		0.33		17.32		17.65		27.26

		1977		9.96		0.00		0.03		0.00		0.00		0.00		0.34		18.03		18.37		28.36

		1978		10.35		0.00		0.03		0.00		0.00		0.00		0.34		18.79		19.13		29.51

		1979		10.75		0.00		0.03		0.00		0.00		0.00		0.34		19.61		19.95		30.74

		1980		12.50		0.00		0.03		0.00		0.00		0.01		0.37		22.89		23.26		35.80

		1981		13.08		0.00		0.04		0.00		0.00		0.01		0.37		24.12		24.49		37.62

		1982		13.69		0.00		0.04		0.00		0.00		0.01		0.36		25.44		25.80		39.54

		1983		14.33		0.00		0.05		0.00		0.01		0.01		0.36		26.82		27.18		41.56

		1984		14.99		0.00		0.05		0.00		0.01		0.01		0.35		28.24		28.59		43.64

		1985		16.32		0.00		0.06		0.00		0.01		0.01		0.37		30.79		31.16		47.54

		1986		16.71		0.00		0.06		0.00		0.01		0.01		0.38		31.58		31.96		48.74

		1987		17.12		0.00		0.06		0.00		0.01		0.01		0.41		32.30		32.71		49.90

		1988		17.54		0.00		0.06		0.00		0.01		0.01		0.43		33.00		33.43		51.05

		1989		17.97		0.00		0.07		0.00		0.01		0.01		0.46		33.70		34.16		52.21

		1990		18.60		0.00		0.07		0.00		0.01		0.01		0.50		34.76		35.26		53.94

		1991		19.05		0.00		0.08		0.00		0.01		0.01		0.53		35.55		36.08		55.21

		1992		19.41		0.00		0.08		0.00		0.01		0.01		0.54		36.22		36.76		56.26

		1993		20.00		0.00		0.09		0.00		0.01		0.01		0.56		37.37		37.94		58.03

		1994		20.79		0.00		0.09		0.00		0.01		0.01		0.58		38.94		39.52		60.42

		1995		21.63		0.00		0.10		0.00		0.01		0.01		0.59		40.62		41.21		62.96

		1996		34.35		0.00		0.11		0.00		0.01		0.01		0.62		42.86		43.48		77.96

		1997		35.78		0.00		0.12		0.00		0.01		0.02		0.64		44.79		45.43		81.35

		1998		37.41		0.00		0.14		0.00		0.01		0.02		0.66		46.95		47.61		85.17

		1999		37.41		0.00		0.14		0.00		0.01		0.02		0.66		47.10		47.75		85.33

		2000		37.42		0.00		0.14		0.00		0.01		0.02		0.65		47.23		47.89		85.47

		2001		37.49		0.00		0.15		0.00		0.01		0.02		0.65		47.43		48.08		85.73

		2002		38.65		0.00		0.16		0.00		0.01		0.02		0.66		48.62		49.28		88.11

		2003		39.85		0.00		0.17		0.00		0.01		0.02		0.68		50.18		50.86		90.90

		2004		41.10		0.00		0.18		0.00		0.01		0.02		0.70		51.79		52.49		93.78

		2005		42.39		0.00		0.19		0.00		0.02		0.02		0.73		53.45		54.17		96.77

		2006		40.07		0.00		0.20		0.00		0.01		0.02		0.74		54.40		55.14		95.43

		2007		41.22		0.00		0.22		0.00		0.02		0.02		0.77		56.13		56.90		98.36

		2008		38.46		1.09		0.24		0.00		0.02		0.02		0.79		55.14		55.93		95.74

		2009		35.65		2.44		0.26		0.00		0.02		0.02		0.82		54.13		54.95		93.33

		2010		32.80		3.87		0.28		0.00		0.02		0.02		0.85		53.10		53.95		90.94

		2011		29.93		5.38		0.31		0.00		0.02		0.02		0.89		52.06		52.95		88.58

		2012		28.27		6.26		0.33		0.00		0.02		0.02		0.92		51.01		51.93		86.81

		2013		25.29		7.71		0.36		0.00		0.02		0.02		0.96		49.95		50.91		84.29

		2014		22.36		9.06		0.39		0.00		0.02		0.02		1.00		48.89		49.89		81.73

		2015		19.52		10.30		0.42		0.00		0.02		0.02		1.03		47.85		48.88		79.14

		2016		16.79		11.50		0.45		0.00		0.02		0.02		1.07		46.82		47.88		76.65

		2017		14.21		12.65		0.48		0.00		0.02		0.02		1.10		45.82		46.92		74.28

		2018		11.82		13.75		0.51		0.00		0.02		0.03		1.13		44.86		45.99		72.09

		2019		9.63		14.80		0.54		0.00		0.02		0.03		1.16		43.93		45.09		70.08

		2020		7.68		15.79		0.57		0.00		0.02		0.03		1.19		43.05		44.24		68.29

		2021		5.97		16.72		0.60		0.00		0.02		0.03		1.22		42.20		43.42		66.74

		2022		4.52		17.59		0.63		0.00		0.02		0.03		1.25		41.41		42.66		65.43

		2023		3.33		18.41		0.66		0.00		0.03		0.03		1.29		40.70		41.99		64.42

		2024		2.37		18.73		0.66		0.00		0.03		0.03		1.29		39.11		40.40		62.20

		2025		1.63		18.96		0.67		0.00		0.03		0.03		1.29		37.69		38.98		60.28
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PM

				Mobile sources - Emission of Particulate Matter

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		0.00		0.00		0.01		0.00		0.01		0.01		0.09		1.41		1.51		1.53

		1971		0.00		0.00		0.01		0.00		0.01		0.01		0.10		1.47		1.57		1.59

		1972		0.00		0.00		0.01		0.00		0.01		0.01		0.12		1.53		1.64		1.66

		1973		0.00		0.00		0.01		0.00		0.01		0.01		0.13		1.59		1.71		1.74

		1974		0.00		0.00		0.01		0.00		0.01		0.01		0.13		1.65		1.78		1.81

		1975		0.00		0.00		0.01		0.00		0.01		0.01		0.14		1.72		1.85		1.88

		1976		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.79		1.93		1.95

		1977		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.86		2.00		2.03

		1978		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.94		2.08		2.11

		1979		0.00		0.00		0.01		0.01		0.01		0.01		0.15		2.02		2.17		2.20

		1980		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.36		2.52		2.55

		1981		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.49		2.65		2.68

		1982		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.62		2.78		2.82

		1983		0.00		0.00		0.02		0.01		0.01		0.02		0.15		2.77		2.92		2.96

		1984		0.00		0.00		0.02		0.01		0.01		0.02		0.15		2.91		3.06		3.11

		1985		0.00		0.00		0.03		0.01		0.01		0.02		0.16		3.18		3.34		3.38

		1986		0.00		0.00		0.03		0.01		0.01		0.02		0.16		3.26		3.42		3.47

		1987		0.00		0.00		0.03		0.01		0.01		0.02		0.17		3.33		3.51		3.56

		1988		0.00		0.00		0.03		0.01		0.01		0.02		0.19		3.40		3.59		3.64

		1989		0.00		0.00		0.03		0.01		0.01		0.02		0.20		3.48		3.67		3.73

		1990		0.00		0.00		0.04		0.01		0.01		0.02		0.21		3.59		3.80		3.86

		1991		0.00		0.00		0.04		0.01		0.01		0.02		0.22		3.67		3.89		3.95

		1992		0.00		0.00		0.04		0.01		0.01		0.02		0.23		3.74		3.97		4.03

		1993		0.00		0.00		0.04		0.01		0.01		0.02		0.24		3.85		4.09		4.16

		1994		0.00		0.00		0.05		0.01		0.01		0.03		0.25		4.02		4.26		4.34

		1995		0.00		0.00		0.05		0.01		0.01		0.03		0.25		4.19		4.44		4.52

		1996		0.00		0.00		0.06		0.01		0.02		0.03		0.26		4.42		4.68		4.77

		1997		0.00		0.00		0.06		0.01		0.02		0.03		0.27		4.62		4.89		4.98

		1998		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.84		5.12		5.22

		1999		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.86		5.14		5.24

		2000		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.87		5.15		5.25

		2001		0.00		0.00		0.08		0.01		0.02		0.03		0.28		4.89		5.17		5.27

		2002		0.00		0.00		0.06		0.01		0.02		0.03		0.22		4.27		4.49		4.58

		2003		0.00		0.00		0.06		0.01		0.02		0.03		0.22		4.41		4.63		4.73

		2004		0.00		0.00		0.07		0.01		0.02		0.03		0.23		4.55		4.78		4.88

		2005		0.00		0.00		0.07		0.02		0.02		0.03		0.24		4.69		4.93		5.04

		2006		0.00		0.00		0.06		0.02		0.02		0.04		0.18		3.92		4.11		4.20

		2007		0.00		0.00		0.06		0.02		0.02		0.04		0.19		4.05		4.24		4.34

		2008		0.00		0.12		0.07		0.02		0.02		0.04		0.19		3.91		4.11		4.33

		2009		0.00		0.24		0.08		0.02		0.02		0.04		0.20		3.77		3.97		4.33

		2010		0.00		0.36		0.08		0.02		0.02		0.04		0.21		3.63		3.84		4.32

		2011		0.00		0.48		0.09		0.02		0.02		0.04		0.22		3.48		3.70		4.31

		2012		0.00		0.61		0.09		0.02		0.02		0.04		0.23		3.33		3.56		4.31

		2013		0.00		0.73		0.10		0.02		0.03		0.05		0.23		3.18		3.42		4.30

		2014		0.00		0.86		0.11		0.02		0.03		0.05		0.24		3.03		3.28		4.29

		2015		0.00		0.98		0.12		0.02		0.03		0.05		0.25		2.88		3.13		4.28

		2016		0.00		1.10		0.13		0.02		0.03		0.05		0.26		2.72		2.99		4.26

		2017		0.00		1.22		0.14		0.02		0.03		0.05		0.27		2.57		2.84		4.25

		2018		0.00		1.34		0.15		0.02		0.03		0.05		0.28		2.42		2.70		4.23

		2019		0.00		1.45		0.16		0.02		0.03		0.05		0.28		2.27		2.55		4.21

		2020		0.00		1.55		0.16		0.02		0.03		0.06		0.29		2.12		2.41		4.19

		2021		0.00		1.66		0.17		0.03		0.03		0.06		0.30		1.97		2.27		4.16

		2022		0.00		1.75		0.18		0.03		0.03		0.06		0.31		1.83		2.14		4.13

		2023		0.00		1.84		0.19		0.03		0.03		0.06		0.32		1.69		2.01		4.10

		2024		0.00		1.87		0.19		0.03		0.03		0.06		0.32		1.54		1.85		3.98

		2025		0.00		1.89		0.19		0.03		0.03		0.06		0.31		1.39		1.71		3.86
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HC

				Mobile sources - Emission of Hydrocarbons

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		10.14		0.00		0.01		0.17		0.04		0.21		0.07		2.07		2.14		12.50

		1971		10.53		0.00		0.01		0.18		0.04		0.22		0.08		2.15		2.23		12.99

		1972		10.95		0.00		0.01		0.19		0.04		0.22		0.08		2.24		2.32		13.49

		1973		11.37		0.00		0.01		0.19		0.04		0.23		0.08		2.32		2.41		14.02

		1974		11.82		0.00		0.01		0.20		0.04		0.24		0.09		2.42		2.50		14.57

		1975		12.28		0.00		0.01		0.21		0.04		0.25		0.09		2.51		2.60		15.14

		1976		12.76		0.00		0.01		0.22		0.04		0.26		0.09		2.62		2.71		15.74

		1977		13.26		0.00		0.01		0.22		0.05		0.27		0.09		2.72		2.82		16.36

		1978		13.78		0.00		0.01		0.23		0.05		0.28		0.09		2.84		2.93		17.00

		1979		14.32		0.00		0.01		0.24		0.05		0.29		0.09		2.96		3.06		17.68

		1980		16.65		0.00		0.01		0.28		0.06		0.34		0.11		3.46		3.56		20.56

		1981		17.42		0.00		0.01		0.30		0.06		0.36		0.11		3.64		3.75		21.54

		1982		18.23		0.00		0.01		0.31		0.06		0.37		0.10		3.84		3.95		22.56

		1983		19.08		0.00		0.01		0.32		0.07		0.39		0.10		4.05		4.15		23.64

		1984		19.97		0.00		0.02		0.34		0.07		0.41		0.10		4.26		4.37		24.76

		1985		21.72		0.00		0.02		0.37		0.08		0.45		0.11		4.65		4.76		26.95

		1986		22.25		0.00		0.02		0.38		0.08		0.46		0.11		4.77		4.88		27.61

		1987		22.80		0.00		0.02		0.39		0.08		0.47		0.12		4.88		4.99		28.28

		1988		23.36		0.00		0.02		0.40		0.08		0.48		0.12		4.98		5.11		28.97

		1989		23.93		0.00		0.02		0.41		0.08		0.49		0.13		5.09		5.22		29.67

		1990		24.77		0.00		0.02		0.42		0.09		0.51		0.14		5.25		5.39		30.70

		1991		25.36		0.00		0.02		0.43		0.09		0.52		0.15		5.37		5.52		31.43

		1992		25.84		0.00		0.03		0.44		0.09		0.53		0.15		5.47		5.62		32.02

		1993		26.63		0.00		0.03		0.46		0.09		0.55		0.16		5.64		5.80		33.01

		1994		27.69		0.00		0.03		0.48		0.10		0.57		0.16		5.88		6.04		34.34

		1995		28.81		0.00		0.03		0.50		0.10		0.60		0.17		6.13		6.30		35.74

		1996		16.26		0.00		0.04		0.24		0.05		0.29		0.18		6.47		6.65		23.23

		1997		17.26		0.00		0.04		0.25		0.05		0.30		0.18		6.76		6.95		24.54

		1998		18.36		0.00		0.04		0.26		0.05		0.31		0.19		7.09		7.28		25.99

		1999		18.57		0.00		0.05		0.26		0.05		0.32		0.18		7.11		7.30		26.23

		2000		18.78		0.00		0.05		0.26		0.05		0.32		0.18		7.13		7.32		26.46

		2001		19.02		0.00		0.05		0.26		0.05		0.32		0.18		7.16		7.34		26.73

		2002		19.87		0.00		0.05		0.27		0.06		0.33		0.18		7.46		7.64		27.89

		2003		20.73		0.00		0.05		0.28		0.06		0.34		0.19		7.70		7.89		29.01

		2004		21.61		0.00		0.06		0.29		0.06		0.35		0.19		7.95		8.14		30.15

		2005		22.50		0.00		0.06		0.30		0.06		0.36		0.20		8.20		8.40		31.32

		2006		27.22		0.00		0.05		0.39		0.08		0.47		0.16		7.79		7.95		35.69

		2007		28.12		0.00		0.06		0.40		0.08		0.48		0.17		8.04		8.20		36.86

		2008		26.32		0.98		0.06		0.41		0.08		0.50		0.17		7.92		8.09		35.95

		2009		24.47		2.00		0.07		0.43		0.09		0.51		0.18		7.81		7.99		35.03

		2010		22.57		3.05		0.07		0.44		0.09		0.53		0.19		7.69		7.88		34.10

		2011		20.65		4.11		0.08		0.45		0.09		0.55		0.19		7.57		7.77		33.15

		2012		17.34		5.09		0.08		0.47		0.10		0.56		0.20		7.45		7.65		30.73

		2013		15.53		6.14		0.09		0.48		0.10		0.58		0.21		7.33		7.54		29.88

		2014		13.75		7.17		0.10		0.50		0.10		0.60		0.22		7.22		7.43		29.05

		2015		12.01		8.18		0.10		0.51		0.11		0.62		0.22		7.10		7.32		28.24

		2016		10.34		9.18		0.11		0.53		0.11		0.64		0.23		6.99		7.22		27.49

		2017		8.75		10.16		0.12		0.55		0.11		0.66		0.24		6.88		7.12		26.81

		2018		7.28		11.10		0.13		0.57		0.12		0.68		0.25		6.78		7.02		26.21

		2019		5.93		12.02		0.13		0.58		0.12		0.70		0.25		6.68		6.93		25.72

		2020		4.73		12.89		0.14		0.60		0.12		0.73		0.26		6.59		6.85		25.33

		2021		3.68		13.72		0.15		0.62		0.13		0.75		0.27		6.51		6.77		25.07

		2022		2.78		14.51		0.16		0.64		0.13		0.78		0.27		6.43		6.70		24.93

		2023		2.05		15.25		0.16		0.66		0.14		0.80		0.28		6.37		6.65		24.91

		2024		1.46		15.48		0.17		0.66		0.14		0.80		0.28		6.16		6.44		24.34

		2025		1.00		15.66		0.17		0.67		0.14		0.80		0.28		5.97		6.25		23.88
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		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0



Total Car Gasoline non-cat

Total Car Gasoline cat

Total Diesel Cars

2-stroke Motor- cycles

4-stroke Motor- cycles

Total Motor- cycles

LDV commercial vehicles

HDV commercial vehicles

Total Commercial  vehicles

Total Mobile Emissions

Year

HC (kT/a)

Hydrocarbon emissions (kT/annum)
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0



SOx

				Mobile sources - Emission of Oxides of Sulphur

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		0.17		0.00		0.03		0.00		0.00		0.01		0.25		1.23		1.48		1.68

		1971		0.17		0.00		0.03		0.00		0.00		0.01		0.26		1.28		1.54		1.75

		1972		0.18		0.00		0.03		0.00		0.00		0.01		0.27		1.33		1.60		1.82

		1973		0.19		0.00		0.03		0.00		0.00		0.01		0.28		1.39		1.66		1.89

		1974		0.19		0.00		0.03		0.00		0.00		0.01		0.29		1.44		1.73		1.96

		1975		0.20		0.00		0.04		0.00		0.00		0.01		0.30		1.50		1.79		2.04

		1976		0.21		0.00		0.04		0.00		0.00		0.01		0.31		1.56		1.86		2.12

		1977		0.22		0.00		0.04		0.00		0.00		0.01		0.31		1.62		1.94		2.20

		1978		0.23		0.00		0.04		0.00		0.00		0.01		0.32		1.69		2.01		2.28

		1979		0.24		0.00		0.04		0.00		0.00		0.01		0.32		1.76		2.08		2.37

		1980		0.27		0.00		0.05		0.00		0.01		0.01		0.36		2.06		2.42		2.75

		1981		0.29		0.00		0.05		0.00		0.01		0.01		0.36		2.17		2.53		2.88

		1982		0.30		0.00		0.06		0.00		0.01		0.01		0.35		2.29		2.64		3.01

		1983		0.31		0.00		0.06		0.00		0.01		0.01		0.34		2.41		2.76		3.14

		1984		0.33		0.00		0.07		0.01		0.01		0.01		0.34		2.54		2.88		3.29

		1985		0.36		0.00		0.08		0.01		0.01		0.01		0.37		2.77		3.14		3.59

		1986		0.37		0.00		0.08		0.01		0.01		0.01		0.37		2.84		3.21		3.68

		1987		0.38		0.00		0.09		0.01		0.01		0.01		0.39		2.91		3.30		3.77

		1988		0.39		0.00		0.09		0.01		0.01		0.01		0.42		2.97		3.39		3.88

		1989		0.39		0.00		0.09		0.01		0.01		0.01		0.45		3.03		3.48		3.98

		1990		0.41		0.00		0.10		0.01		0.01		0.01		0.48		3.13		3.61		4.13

		1991		0.42		0.00		0.11		0.01		0.01		0.01		0.50		3.20		3.70		4.24

		1992		0.43		0.00		0.11		0.01		0.01		0.01		0.52		3.26		3.78		4.33

		1993		0.44		0.00		0.12		0.01		0.01		0.02		0.54		3.36		3.90		4.47

		1994		0.46		0.00		0.13		0.01		0.01		0.02		0.55		3.50		4.06		4.66

		1995		0.48		0.00		0.14		0.01		0.01		0.02		0.57		3.65		4.22		4.86

		1996		0.50		0.00		0.16		0.01		0.01		0.02		0.59		3.86		4.45		5.12

		1997		0.52		0.00		0.17		0.01		0.01		0.02		0.61		4.03		4.64		5.35

		1998		0.54		0.00		0.19		0.01		0.01		0.02		0.63		4.22		4.86		5.61

		1999		0.54		0.00		0.20		0.01		0.01		0.02		0.62		4.24		4.86		5.62

		2000		0.54		0.00		0.20		0.01		0.01		0.02		0.62		4.25		4.87		5.63

		2001		0.55		0.00		0.21		0.01		0.01		0.02		0.61		4.27		4.88		5.65

		2002		0.56		0.00		0.12		0.01		0.01		0.02		0.34		2.40		2.75		3.45

		2003		0.58		0.00		0.13		0.01		0.01		0.02		0.36		2.48		2.83		3.56

		2004		0.60		0.00		0.13		0.01		0.01		0.02		0.37		2.56		2.93		3.68

		2005		0.62		0.00		0.14		0.01		0.01		0.02		0.38		2.64		3.02		3.80

		2006		0.63		0.00		0.03		0.01		0.01		0.02		0.07		0.45		0.52		1.20

		2007		0.65		0.00		0.03		0.01		0.01		0.02		0.07		0.47		0.54		1.24

		2008		0.61		0.04		0.03		0.01		0.01		0.02		0.07		0.48		0.55		1.26

		2009		0.56		0.08		0.03		0.01		0.01		0.02		0.07		0.50		0.57		1.27

		2010		0.52		0.12		0.04		0.01		0.01		0.03		0.08		0.51		0.59		1.29

		2011		0.47		0.15		0.04		0.01		0.01		0.03		0.08		0.53		0.61		1.30

		2012		0.43		0.20		0.04		0.01		0.02		0.03		0.08		0.55		0.63		1.32

		2013		0.38		0.23		0.05		0.01		0.02		0.03		0.09		0.57		0.65		1.34

		2014		0.34		0.27		0.05		0.01		0.02		0.03		0.09		0.58		0.67		1.36

		2015		0.30		0.31		0.05		0.01		0.02		0.03		0.09		0.60		0.69		1.39

		2016		0.25		0.35		0.06		0.01		0.02		0.03		0.09		0.62		0.72		1.41

		2017		0.22		0.39		0.06		0.01		0.02		0.03		0.10		0.64		0.74		1.44

		2018		0.18		0.43		0.07		0.01		0.02		0.03		0.10		0.66		0.76		1.47

		2019		0.15		0.46		0.07		0.02		0.02		0.03		0.10		0.68		0.79		1.50

		2020		0.12		0.50		0.07		0.02		0.02		0.04		0.11		0.71		0.81		1.54

		2021		0.09		0.53		0.08		0.02		0.02		0.04		0.11		0.73		0.84		1.57

		2022		0.07		0.56		0.08		0.02		0.02		0.04		0.11		0.75		0.86		1.61

		2023		0.05		0.59		0.09		0.02		0.02		0.04		0.11		0.78		0.89		1.66

		2024		0.04		0.60		0.09		0.02		0.02		0.04		0.11		0.78		0.89		1.66

		2025		0.02		0.61		0.09		0.02		0.02		0.04		0.11		0.78		0.89		1.65





Pb

				Mobile sources - Emission of Lead

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		0.32		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.33

		1971		0.34		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.34

		1972		0.35		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.35

		1973		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.37

		1974		0.38		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.38

		1975		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.39

		1976		0.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.41

		1977		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.43

		1978		0.44		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.44

		1979		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.46

		1980		0.53		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.53

		1981		0.56		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.56

		1982		0.58		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.59

		1983		0.61		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.61

		1984		0.64		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.64

		1985		0.33		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.33

		1986		0.34		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.34

		1987		0.35		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.35

		1988		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.36

		1989		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.37

		1990		0.38		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.38

		1991		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.39

		1992		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.40

		1993		0.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.41

		1994		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.42

		1995		0.44		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.44

		1996		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.46

		1997		0.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.48

		1998		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		1999		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		2000		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		2001		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.51

		2002		0.52		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.52

		2003		0.54		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.54

		2004		0.55		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.55

		2005		0.57		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.57

		2006		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2007		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2008		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2009		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2010		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2011		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2012		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2013		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2014		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2015		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2016		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2017		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2018		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2019		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2020		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2021		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2022		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2023		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2024		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2025		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00
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Human Population

		Human Population Calculations

		In 1998, the population of the CMA was estimated at 2.9 million.

		This number is growing at about 2% per year.

		Information obtained from the State of Environmental report of 1998.

												growth rate

		Basis for calculations: 2% increase per year.										2%

		Year		Human Population						Year		Est Pop (millions)		Number of households		Number of households(millions)

										1970		1.69		396195		0.396

		1966								1971		1.72		404119		0.404

		1967								1972		1.76		412201		0.412

		1968								1973		1.79		420445		0.420

		1969								1974		1.83		428854		0.429

		1970								1975		1.87		437431		0.437

		1971								1976		1.90		446180		0.446

		1972								1977		1.94		455104		0.455

		1973								1978		1.98		464206		0.464

		1974								1979		2.02		473490		0.473

		1975								1980		2.06		482960		0.483

		1976								1981		2.10		492619		0.493

		1977								1982		2.14		502471		0.502

		1978								1983		2.19		512521		0.513

		1979								1984		2.23		522771		0.523

		1980								1985		2.27		533226		0.533

		1981								1986		2.32		543891		0.544

		1982								1987		2.37		554769		0.555

		1983								1988		2.41		565864		0.566

		1984								1989		2.46		577181		0.577

		1985								1990		2.51		588725		0.589

		1986								1991		2.56		600500		0.600

		1987								1992		2.61		612510		0.613

		1988								1993		2.66		624760		0.625

		1989								1994		2.72		637255		0.637

		1990						Ratio:		1995		2.77		650000		0.650

		1991		Household, 1996		663000		4.27		1996		2.83		663000		0.663

		1992								1997		2.88		676260		0.676

		1993								1998		2.94		689785		0.690

		1994								1999		3.00		703581		0.704

		1995								2000		3.06		717653		0.718

		1996								2001		3.12		732006		0.732

		1997		2842000						2002		3.18		746646		0.747

		1998		2900000						2003		3.25		761579		0.762

		1999		2958000						2004		3.31		776810		0.777

		2000		3017160						2005		3.38		792346		0.792

		2001		3077503						2006		3.45		808193		0.808

		2002		3139053						2007		3.52		824357		0.824

		2003		3201834						2008		3.59		840844		0.841

		2004		3265871						2009		3.66		857661		0.858

		2005		3331188						2010		3.73		874814		0.875

		2006		3397812						2011		3.81		892311		0.892

		2007		3465768						2012		3.88		910157		0.910

		2008		3535084						2013		3.96		928360		0.928

		2009		3605785						2014		4.04		946927		0.947

		2010		3677901						2015		4.12		965866		0.966

		2011		3751459						2016		4.20		985183		0.985

		2012		3826488						2017		4.29		1004887		1.005

		2013		3903018						2018		4.37		1024985		1.025

		2014		3981078.54476278						2019		4.46		1045484		1.045

		2015		4060700.11565803						2020		4.55		1066394		1.066

		2016		4141914.11797119						2021		4.64		1087722		1.088

		2017		4224752.40033062						2022		4.73		1109476		1.109

		2018		4309247.44833723						2023		4.83		1131666		1.132

		2019		4395432.39730397						2024		4.92		1154299		1.154

		2020		4483341.04525005						2025		5.02		1177385		1.177

		2021		4573007.86615505
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Dwellings

Number of people[million]
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Sheet1

		

						FIRST ATTEMPT, PETROL ONLY DATA

						ENERGY BALANCES						Gasoline

												Consumption

												kT		kT		kT

										Year		cars		motorcycles		total

										1970		2.1		0.3		2.4

										1971		5.9		0.3		6.2

										1972		10.6		0.3		10.9

										1973		16.8		0.3		17.1

										1974		24.0		0.3		24.3

										1975		32.7		0.3		33.0

										1976		41.0		0.3		41.3

										1977		49.8		0.3		50.1

										1978		62.1		0.3		62.4

										1979		78.0		0.3		78.3

										1980		102.7		0.3		103.0

										1981		134.9		0.3		135.2

										1982		168.6		0.3		168.9

										1983		206.0		0.3		206.3				Year		Annual Leaded Petrol Sales x 10^9 litres		Estimated lead emissions, tons/year

										1984		247.9		0.3		248.2				1992		9.17		2269.575

										1985		282.5		0.3		282.8				1993		9.2		2277

										1986		316.1		0.3		316.4				1994		9.63		2383.425

										1987		359.6		0.3		359.9				1995		10.15		2512.125

										1988		414.0		0.3		414.3				1996		9.56		2366.1

										1989		470.3		0.3		470.6				1997		9.73		2408.175

										1990		526.2		0.3		526.5				1998		9.8		2425.5

										1991		578.5		0.6		579.1				2000		8.97		2220.075

										1992		627.3		0.6		627.9		ACTUAL SALES

										1993		678.9		0.6		679.5

										1994		731.6		0.6		732.2

										1995		797.4		0.6		798.0		700.0		Dracoulidis

										1996		850.0		0.6		850.6

										1997		912.0		0.6		912.5

										1998		965.0		0.6		965.6

										1999		1014.8		0.6		1015.4

										2000		1072.6		0.6		1073.1		1187

										2001		1114.2		0.6		1114.8





Weibull curve

		

				Weibull Distribution parameter b		3.5

				Weibull Distribution parameter T		17

				years from registration		40

				0		1

				1		0.9905026587

				2		0.9809224657

				3		0.9660263946

				4		0.9445607919

				5		0.9154053122

				6		0.8776958132

				7		0.8309556757

				8		0.7752207015

				9		0.711137375

				10		0.6400114245

				11		0.5637851612

				12		0.4849294303

				13		0.4062494192

				14		0.3306213095

				15		0.2606950127

				16		0.198611625

				17		0.1457874745

				18		0.1028066102

				19		0.0694412828

				20		0.0447909771

				21		0.0275036298

				22		0.0160264637

				23		0.008833376

				24		0.0045901016

				25		0.0022411057

				26		0.0010246084

				27		0.000437113

				28		0.0001733918

				29		0.000063723

				30		0.0000216174

				31		0.0000067443

				32		0.0000019278

				33		0.0000005029

				34		0.0000001193

				35		0.0000000256

				36		0.000000005

				37		0.0000000009

				38		0.0000000001

				39		0

				40		0





Emission factors

		

						Emission versus vehicle speed

										Units		CO emission																						HC emission																						NOx emission

						Speed (km/h) ----->						5		10		15		20		30		40		50		70		80		90				5		10		15		20		30		40		50		70		80		90				5		10		15		20		30		40		50		70		80		90

						Gasoline Cars		without catalytic convertor		(g/km)		102		66		51		43		33		28		24		19		18		17				9.95		6.15		4.65		3.81		2.87		2.35		2.02		1.6		1.46		1.34				1.46		1.57		1.68		1.78		1.98		2.16		2.35		2.68		2.84		2.99
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Car Population

		Vehicle numbers have increased by 80% in the CMA in the last 20 years.

		In 1998, car ownership was about 170 cars for every 1000 people.

		Factor (car growth rate)		0.04		per year

		Total Population Of Veh ( 1970-2000)

		Veh		Volume		%		> (1990)		% (>1990 Total Pop)

		Cars		4216422		64.07		2340930		35.57

		LCV (Trucks)		710046		10.79		89713.7925014001		1.36

		LCV 2 (Truck Tractors)		1221065		18.56		113650.684842741		1.73

		MCV + Heavy		272061		4.13		1537161.88857952		23.36

		Agri (Total)		161167		2.45		936509.477883333		14.23

		Total		6580761		100.00		5017965.84380699		76.25

				Park Percentage by Type ( All Vehicles)

		% of Vehicles-National		Motor Cars		LCV		Buses		Trucks		Truck Tractors		Agri tractors		Total

		Western Cape		15.4		12.9		12.3		12.3		8.5		9.5		11.82				Cars

		Volumes (1970-2000)		649329		91596		33464		87336		103791		15311		777627				83.5%

		as % of cars:		100%		14%		5%		13%		16%		2%		25921

		Natinal car Population 2000 - 3017160																				Car gr rate:		3.0%

				3017.16		513		0.17

																				15%				70%		14%

		2000		0.003						W. Cape				Sales(all v's)		Stock		scrap %		CMA stock @ x% N		Cum. CMA stock @ x%		Cars(millions)		LCV		Busses		Truck Tr		Agri Tr

		2001		0.00312						531		1970		291137		11632		0.9600463012		1745		1745		0.001		0.000								0.220

		2002		0.0032448						721		1971		282031		20853		0.9260613195		3128		4873		0.003		0.000								0.227

		2003		0.003374592						1126		1972		292963		26346		0.910070555		3952		8825		0.006		0.001								0.233

		2004		0.0035095757						1879		1973		323810		33981		0.8950588308		5097		13922		0.010		0.001								0.240

		2005		0.0036499587						2365		1974		331910		40150		0.8790334729		6023		19944		0.014		0.002								0.248

		2006		0.0037959571						3007		1975		349534		47876		0.8630290616		7181		27126		0.019		0.003								0.255

		2007		0.0039477953						3088		1976		295415		46362		0.8430614559		6954		34080		0.024		0.003								0.263

		2008		0.0041057072						3746		1977		255810		48326		0.8110863532		7249		41329		0.029		0.004								0.271

		2009		0.0042699354						5884		1978		303581		68598		0.7740372421		10290		51619		0.036		0.005								0.279

		2010		0.0044407329						7414		1979		310989		88014		0.7169867745		13202		64821		0.045		0.006								0.287

		2011		0.0046183622						12085		1980		394921		136631		0.6540295401		20495		85315		0.060		0.008								0.296

		2012		0.0048030967						18549		1981		441753		180200		0.5920797369		27030		112345		0.079		0.011								0.305

		2013		0.0049952205						20884		1982		414740		188686		0.5450499108		28303		140648		0.098		0.014								0.314

		2014		0.0051950293						22860		1983		405407		209633		0.4829073006		31445		172093		0.120		0.017								0.323

		2015		0.0054028305						25481		1984		404272		234486		0.4199796177		35173		207266		0.145		0.020								0.333

		2016		0.0056189437						21887		1985		304188		193774		0.3629794732		29066		236332		0.165		0.023								0.343

		2017		0.0058437015						21714		1986		264564		188379		0.2879643489		28257		264589		0.185		0.026								0.353

		2018		0.0060774495						35795		1987		308556		243775		0.2099489234		36566		301155		0.211		0.030								0.364

		2019		0.0063205475						23765		1988		359731		305070		0.1519496513		45761		346916		0.243		0.034								0.375

		2020		0.0065733694						23661		1989		352497		315144		0.1059668593		47272		394187		0.276		0.039								0.386

										23679		1990		334779		313370		0.0639496504		47006		441193		0.309		0.043								0.397

										22729		1991		308075		297297		0.0349849874		44595		485787		0.340		0.048								0.409

										21457		1992		284028		277793		0.0219520611		41669		527456		0.369		0.052								0.422

										22912		1993		298069		293629		0.0148958798		44044		571501		0.400		0.056								0.434

										23467		1994		303166		300157		0.0099252555		45024		616524		0.432		0.060								0.447

										28825		1995		376784		374161		0.0069615483		56124		672648		0.471		0.066								0.461

										35653		1996		392980		391038		0.0049417273		58656		731304		0.512		0.072								0.474

										34679		1997		366875		365452		0.0038787053		54818		786122		0.550		0.077								0.489

										29734		1998		314410		313509		0.0028656849		47026		833148		0.583		0.082								0.503

										26583		1999		295775		295235		0.0018257121		44285		877434		0.614		0.086								0.518

										29574		2000		341082		341082		0		51162		928596		0.650		0.091								0.534

										831		2001				6190639								0.670		0.094								0.550

										556565		2002												0.690		0.097								0.567

												2003												0.710		0.099								0.584

												2004												0.732		0.102								0.601

												2005												0.754		0.105								0.619

												2006												0.776		0.109								0.638

												2007												0.799		0.112								0.657

												2008												0.823		0.115								0.676

												2009												0.848		0.119								0.697

												2010												0.874		0.122								0.718

												2011												0.900		0.126								0.739

												2012												0.927		0.130								0.761

												2013												0.955		0.134								0.784

												2014												0.983		0.138								0.808

												2015												1.013		0.142								0.832

												2016												1.043		0.146								0.857

												2017												1.074		0.150								0.883

												2018												1.107		0.155								0.909

												2019												1.140		0.160								0.936

												2020												1.174		0.164								0.964

												2021												1.209		0.169								0.993

												2022												1.245		0.174								1.023

												2023												1.283		0.180								1.054

												2024												1.321		0.185								1.086

												2025												1.361		0.191								1.118





Ageing data

		

				Vehicle Ageing Report

														Weibull Distribution parameter b		3.5

														Weibull Distribution parameter T		17

						Sales		Stock		scrap %		check		years from registration		40

		Y
E
A
R		1970		291137		11632		96.00%		11632		0		100.0%

				1971		282031		20853		92.61%				1		99.1%

				1972		292963		26346		91.01%				2		98.1%

				1973		323810		33981		89.51%				3		96.6%

				1974		331910		40150		87.90%				4		94.5%

				1975		349534		47876		86.30%				5		91.5%

				1976		295415		46362		84.31%				6		87.8%

				1977		255810		48326		81.11%				7		83.1%

				1978		303581		68598		77.40%				8		77.5%

				1979		310989		88014		71.70%				9		71.1%

				1980		394921		136631		65.40%				10		64.0%

				1981		441753		180200		59.21%				11		56.4%

				1982		414740		188686		54.50%				12		48.5%

				1983		405407		209633		48.29%				13		40.6%

				1984		404272		234486		42.00%				14		33.1%

				1985		304188		193774		36.30%				15		26.1%

				1986		264564		188379		28.80%				16		19.9%

				1987		308556		243775		20.99%				17		14.6%

				1988		359731		305070		15.19%				18		10.3%

				1989		352497		315144		10.60%				19		6.9%

				1990		334779		313370		6.39%				20		4.5%

				1991		308075		297297		3.50%				21		2.8%

				1992		284028		277793		2.20%				22		1.6%

				1993		298069		293629		1.49%				23		0.9%

				1994		303166		300157		0.99%				24		0.5%

				1995		376784		374161		0.70%				25		0.2%

				1996		392980		391038		0.49%				26		0.1%

				1997		366875		365452		0.39%				27		0.0%

				1998		314410		313509		0.29%				28		0.0%

				1999		295775		295235		0.18%				29		0.0%

				2000		341082		341082		0.00%				30		0.0%

								6190639						31		0.0%

														32		0.0%

														33		0.0%

														34		0.0%

														35		0.0%

														36		0.0%

														37		0.0%

														38		0.0%

														39		0.0%

														40		0.0%





Ageing data
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Actual Scrapping Rate

Weibull Curve: a=3.5, B=17

National Scrapping Rates, Actual vs Weibull Distribution
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Parc % by type

		Park Percentage by Type ( All Vehicles)

		% of Vehicles-National		Motor Cars		LCV		Buses		Trucks		Truck Tractors		Agri tractors		Total

		Gauteng		44.7		35		34.9		35.6		40.2		5.3		32.62

		Mpumalanga		5		7.3		8.3		7.8		7.6		12.8		8.13

		Northern Province		3.9		5.7		3.5		6		4.1		7.3		5.08

		North West		3.5		5.9		4.5		4.6		4		12.2		5.78

		Western Cape		15.4		12.9		12.3		12.3		8.5		9.5		11.82

		Eastern Cape		5.6		7		6.4		6.9		6.3		6.9		6.52

		Northern Cape		2.1		3.5		4.8		3.4		4.5		5.5		3.97

		KZN		14.7		15.9		19.9		16.4		16		13.5		16.07

		Free State		5.1		6.8		5.4		7		8.8		27		10.02

		Total		100		100		100		100		100		100		100.00





Sales by prov

		Motor Cars

		Manufacturer		Gauteng		Mpum		N. Prov		N. West		W. Cape		E. Cape		N. Cape		KZN		F. State		Adj. Terr		GVT		S/Rent		Total		W Cape %		W Cape, as millions

		All Manufacturers																																		0		23.679		0.02200

		1970		1605		197		150		123		531		199		77		646		201		82		123		206		4140		12.8%		0.000531				1		22.729		0.02284

		1971		2187		268		207		171		721		273		107		882		277		115		171		284		5663		12.7%		0.000721				2		21.457		0.02370

		1972		3415		418		322		265		1126		422		166		1379		431		177		265		442		8828		12.8%		0.001126				3		22.912		0.02460

		1973		5698		700		538		443		1879		709		275		2298		717		297		443		736		14733		12.8%		0.001879				4		23.467		0.02554

		1974		7171		878		676		556		2365		891		347		2891		902		370		556		930		18533		12.8%		0.002365				5		28.825		0.02651

		1975		9117		1117		861		707		3007		1133		440		3678		1148		472		707		1180		23567		12.8%		0.003007				6		35.653		0.02752

		1976		9357		1144		882		723		3088		1165		451		3774		1179		482		725		1210		24180		12.8%		0.003088				7		34.679		0.02856

		1977		11359		1395		1071		879		3746		1412		549		4581		1430		588		880		1470		29360		12.8%		0.003746				8		29.734		0.02965

		1978		17835		2184		1682		1384		5884		2219		862		7195		2246		923		1385		2303		46102		12.8%		0.005884				9		26.583		0.03078

		1979		22478		2753		2117		1743		7414		2793		1086		9066		2832		1162		1744		2906		58094		12.8%		0.007414		2000		10		29.574		0.03194

		1980		33777		4055		3181		2625		12085		4541		1584		11747		4316		1731		2597		4326		86565		14.0%		0.012085				11				0.03316

		1981		51309		6205		4919		3994		18549		6982		2760		18332		6568		2654		3975		6622		132869		14.0%		0.018549				12				0.03442

		1982		58802		7111		5536		4584		20884		7857		3596		21059		8336		3023		4527		7126		152441		13.7%		0.020884				13				0.03573

		1983		64277		7771		6052		5017		22860		8602		3045		23201		9072		3307		4963		8267		166434		13.7%		0.02286				14				0.03708

		1984		71852		8695		6761		5610		25481		9593		3344		26120		15376		3614		5543		9082		191071		13.3%		0.025481				15				0.03849

		1985		60019		7433		5783		4806		21887		8241		3789		21929		7732		3068		4732		7890		157309		13.9%		0.021887				16				0.03996

		1986		61571		7449		5791		4814		21714		8173		2924		21647		7731		3150		4722		7872		157558		13.8%		0.021714				17				0.04147

		1987		76253		9229		7176		5959		35795		10132		4554		26466		9744		3896		7524		9736		206464		17.3%		0.035795				18				0.04305

		1988		77335		9291		7943		6646		23765		9594		3471		23768		8509		4877		7815		7752		190766		12.5%		0.023765				19				0.04469

		1989		76850		9235		7966		6370		23661		9616		3433		23402		7518		5281		8938		12042		194312		12.2%		0.023661				20				0.04638

		1990		73090		8785		7638		6068		23679		9655		3460		23349		6852		4928		8872		12793		189169		12.5%		0.023679		0.0237		21				0.04815

		1991		68108		8187		7184		6020		22729		9297		3318		21442		6025		4707		10257		13950		181224		12.5%		0.022729		0.0227		22				0.04998

		1992		64295		7725		6677		5280		21457		8621		3147		19826		5586		4323		10027		14767		171731		12.5%		0.021457		0.0215		23				0.05188

		1993		71960		8624		7469		6266		22912		9298		3342		22559		6651		4710		8028		13756		185575		12.3%		0.022912		0.0229		24				0.05385

		1994		74786		8977		7555		6329		23467		9399		3413		23410		6569		4109		8213		12224		188451		12.5%		0.023467		0.0235		25				0.05589

		1995		94233		9163		4314		6559		28825		10819		2651		27991		8775		4844		10031		34496		242701		11.9%		0.028825		0.0288		26				0.05802

		1996		102169		10110		5104		7235		35653		11947		2931		30923		9705		6350		11556		29937		263620		13.5%		0.035653		0.0357		27				0.06022

		1997		96048		9837		5116		7007		34679		11841		2901		29101		9406		7133		9206		35645		257920		13.4%		0.034679		0.0347		28				0.06251

		1998		84798		8882		4766		6019		29734		9264		2405		24288		7808		7667		6195		33801		225627		13.2%		0.029734		0.0297		29				0.06489

		1999		76966		7314		4069		4664		26583		7930		1867		21894		6261		6573		5858		35111		205090		13.0%		0.026583		0.0266		30				0.06735

		2000		87774		8173		4169		5083		29574		8424		1835		25523		6840		7250		8880		36297		229822		12.9%		0.029574		0.0296		31				0.06991

		<1970		2518		307		237		193		831		312		122		1016		317		130		194		326		6503		12.8%		0.000831				32				0.07257

		Total		1619012		183612		133912		124142		556565		201354		68252		525383		177060		101993		159652		365485		4216422		13.2%		0.556565				33				0.07532

																																				34				0.07819

																																				35				0.08116

		Light Commercials 2250kg or Less																														Light Commercials 2250kg or Less (% to Total Population)

		Manufacturer		Gauteng		Mpum		N. Prov		N. West		W. Cape		E. Cape		N. Cape		KZN		F. State		Adj. Terr		GVT		S/Rent		Total						Gauteng		Mpum		N. Prov		N. West		W. Cape		E. Cape		N. Cape		KZN		F. State		Adj. Terr		GVT		S/Rent		Total

		All Manufacturers																												%LCV/CAR				All Manufacturers

		2000		10732		1308		677		802		3794		1260		272		3315		925		994		721		610		25410				2000		668.6604361371		663.9593908629		451.3333333333		652.0325203252		714.5009416196		633.1658291457		353.2467532468		513.1578947368		460.1990049751		1212.1951219512		586.1788617886		296.1165048544		613.768115942

		1999		10283		1404		849		826		3766		1314		364		3320		939		1194		1182		961		26402				1999		470.187471422		523.8805970149		410.1449275362		483.0409356725		522.3300970874		481.3186813187		340.1869158878		376.4172335601		338.9891696751		1038.2608695652		691.2280701754		338.3802816901		466.2193183825

		1998		9883		1344		799		810		3962		1409		393		3431		1040		1381		2311		1094		27857				1998		289.3997071742		321.5311004785		248.1366459627		305.6603773585		351.865008881		333.8862559242		236.7469879518		248.8034807832		241.2993039443		780.2259887006		872.0754716981		247.5113122172		315.5527865881

		1997		10481		1464		805		958		4353		1688		445		3937		1209		1296		2460		959		30055				1997		183.9417339417		209.1428571429		149.6282527881		216.2528216704		231.66577967		238.0818053597		161.8181818182		171.3228894691		168.6192468619		436.3636363636		555.3047404063		130.2989130435		203.9978280052

		1996		13527		1870		1042		1247		4963		1858		505		4675		1394		1431		2905		1134		36551				1996		188.6347789709		212.9840546697		154.1420118343		224.2805755396		209.8520084567		208.5297418631		145.5331412104		161.7087512971		154.5454545455		386.7567567568		522.4820143885		121.935483871		197.2211730427

		1995		13731		1731		863		1169		4524		2158		445		5255		1382		1198		2859		1260		36575				1995		150.6087528792		154.9686660698		100.2322880372		165.3465346535		150.4489524443		190.4677846425		101.1363636364		142.8765633496		120.3832752613		253.813559322		404.3847241867		106.7796610169		155.1958246701

		1994		9388		1943		1522		1623		3143		1747		956		4129		1077		1078		2902		569		30077				1994		100.331302768		169.8426573427		172.5623582766		224.4813278008		101.7810880829		149.9570815451		211.9733924612		109.4064652888		91.3486005089		223.6514522822		400.275862069		47.0247933884		124.3879239041

		1993		7577		1569		1260		1337		2665		1490		810		3290		846		923		3072		698		25537				1993		66.7048155648		112.4731182796		117.6470588235		152.1046643914		71.1425520555		105.5240793201		147.5409836066		71.8183802663		59.1608391608		156.9727891156		349.0909090909		47.4829931973		86.9788828338

		1992		7367		1524		1195		1274		2563		1406		781		2971		773		736		2417		755		23762				1992		41.3064199608		69.7802197802		71.046373365		92.0520231214		43.558803535		63.3618747183		90.6032482599		41.2925642808		34.4167408727		79.7399783315		174.5126353791		32.7833260964		51.5422324411

		1991		8216		1700		1571		1657		3225		1993		979		3602		799		1033		2205		784		27764				1991		36.5512945992		61.7508172902		74.2087860179		95.0659781985		43.4987860804		71.3569638382		90.1473296501		39.7308625634		28.2132768362		88.8984509466		126.4334862385		26.9786648314		47.7915103109

		1990		9472		1961		1750		1851		2967		1862		904		4087		1117		1004		2168		753		29896				1990		28.0427509844		48.3600493218		55.0141464948		70.5142857143		24.5510964005		41.0041841004		57.0707070707		34.7918617519		25.8804448563		58.0011554015		83.4809395456		17.4063800277		34.5358978802

		1989		9833		2033		1726		1832		3094		1865		938		4509		1386		967		2132		761		31076				1989		19.1642791713		32.7639000806		35.0884326083		45.8688032048		16.6801444822		26.7115439702		33.9855072464		24.5963342789		21.1023142509		36.4355689525		53.6352201258		11.4919963757		23.3884502781

		1988		10333		2138		1798		1909		3095		1846		938		4554		1530		992		2165		583		31881				1988		17.5725315465		30.0660947827		32.4783236994		41.6448516579		14.8199578625		23.4949726359		26.084538376		21.6249584501		18.3541266795		32.8150843533		47.8241661144		8.1813078866		20.9136649589

		1987		11910		2459		1739		1877		4471		2248		1355		4924		2330		740		1108		1850		37011				1987		18.5291783997		31.643289152		28.7343027098		37.4127964919		19.5581802275		26.1334573355		44.4991789819		21.2232231369		25.6834215168		22.3767765346		22.3252065283		22.3781299141		22.2376437507

		1986		10015		2069		1464		1573		3669		1845		1112		4094		2027		619		930		1550		30967				1986		13.9383733229		23.7952846463		21.6536015382		28.0392156863		14.3989639339		19.2327738976		33.2535885167		15.67381317		13.1828824142		17.1278361926		16.7779180949		17.0667253909		16.2070643897

		1985		11148		2303		1630		1754		4167		2101		1263		4688		2299		697		1042		1739		34831				1985		18.5741181959		30.9834521727		28.1860625973		36.4960466084		19.038698771		25.4944788254		33.3333333333		21.378083816		29.7335747543		22.7183833116		22.0202874049		22.0405576679		22.1417719266

		1984		15060		3117		2203		2370		5781		2917		1757		6496		3225		952		1430		2384		47692				1984		24.4595670039		41.8445428917		38.0417889829		49.2314083922		26.6233766234		35.6906888535		60.0889192886		30.0087771978		41.7151726814		30.2222222222		30.2837780601		30.2845528455		30.2694880615

		1983		14049		2901		2055		2208		4963		2502		1507		5606		3029		862		1293		2157		43132				1983		18.4241931465		31.4335247589		28.6371237458		37.0531968451		13.8650649532		24.6940386893		33.0917874396		21.1818937505		31.0857963875		22.1252566735		17.1850079745		22.1548890715		20.8908090515

		1982		7983		1734		1166		1256		2827		1423		858		3183		1788		491		738		1228		24675				1982		10.3226223573		18.6632224734		14.6795920937		18.8985856154		11.8956448559		14.8321867834		24.7191011236		13.3919555705		21.0130450112		10.0676645479		9.443378119		15.8410732714		12.9346948618

		1981		6276		1296		915		983		2138		1075		646		2483		1364		380		572		952		19080				1981		8.1665582303		14.033567948		11.4863168466		15.431711146		9.0359663581		11.1792845258		18.8173609088		10.610204256		18.1431231711		7.1956068926		6.3996419781		7.905663511		9.8192597472

		1980		4955		1024		726		779		1714		862		519		1959		1117		302		455		759		15171				1980		6.7793131755		11.656232214		9.5051060487		12.8378378378		7.2384813548		8.9280165717		15		8.3900809457		16.3018096906		6.1282467532		5.1284941389		5.9329320722		8.0198129715

		1979		4707		974		688		739		1694		853		512		2038		1379		301		453		755		15093				1979		6.9110823985		11.8969097349		9.5768374165		12.2757475083		7.4530335694		9.175002689		15.4309825196		9.5047103815		22.887966805		6.3947312513		4.4164960515		5.4121863799		8.3283671037

		1978		4440		919		650		698		1598		806		482		1924		1299		283		426		713		14238				1978		6.9056691811		11.8964401294		9.7349108881		13.2196969697		7.4474530456		9.3492634265		15.3161741341		9.7044285282		23.2545649839		6.5463798288		4.2485289718		4.8283334462		8.2908735173

		1977		3329		690		488		524		1196		604		361		1443		975		212		319		533		10674				1977		4.6261812118		8.0009276438		6.5336725131		8.3625917651		5.219972067		6.4960206496		10.8019150209		6.3965601312		14.6594497068		4.5010615711		3.9735924265		3.87467287		5.7518523508

		1976		3172		658		465		498		1141		576		344		1375		927		204		306		508		10174				1976		4.2414355628		7.3298429319		6.1548643283		7.8685416337		4.8621468445		6.1283115225		10.079109288		5.8735583084		14.1117369463		4.9647116087		3.7258005601		4.1557591623		5.3987508689

		1975		2476		512		363		388		891		450		267		1075		725		158		239		399		7943				1975		2.627529634		5.5876896213		8.4144645341		5.9155359049		3.0910667823		4.1593492929		10.0716710675		3.8405201672		8.2621082621		3.2617671346		2.3826138969		1.1566558442		3.2727512454

		1974		1545		319		227		244		557		281		167		670		451		99		149		249		4958				1974		1.5122003739		3.1552917903		4.447492163		3.3724948169		1.562280874		2.3520549092		5.6977140908		2.1666720564		4.6470891293		1.5590551181		1.2893734856		0.831746668		1.8807374251

		1973		1242		259		182		194		448		226		135		538		366		80		119		199		3988				1973		1.2931034483		2.6329165396		3.5574667709		2.7686599115		1.2918480925		1.9086225826		4.6535677353		1.8487337205		3.8911333192		1.1215477359		1.2926352379		0.5582830692		1.5462158809

		1972		1084		224		160		170		390		197		118		468		316		71		104		174		3476				1972		1.2783320361		2.5219545147		3.3571128829		2.8243894335		1.3116297841		2.1265112263		4.9064449064		1.9268774704		4.0471311475		0.9260466936		1.6787732042		0.5147776693		1.540595762

		1971		677		140		99		107		244		122		74		295		200		44		65		108		2175				1971		0.8796091781		1.914137271		2.4330302286		2.2941680961		0.917879848		1.5384615385		3.9635779325		1.3474011145		3.1943778949		0.6694051422		1.109593718		0.3075959101		1.06051002

		1970		366		77		54		57		131		66		39		158		107		23		34		59		1171				1970		0.4169799713		0.9421265141		1.2952746462		1.1213850089		0.4429566511		0.7834757835		2.1253405995		0.6190494848		1.5643274854		0.3172413793		0.3828828829		0.162547869		0.5095247626

		<1970		235		48		35		37		85		44		26		102		69		14		22		37		754				<1970		9.3328038125		15.6351791531		14.7679324895		19.170984456		10.2286401925		14.1025641026		21.3114754098		10.0393700787		21.7665615142		10.7692307692		11.3402061856		11.3496932515		11.5946486237

		Total		235492		43712		31166		33751		84219		41094		20272		94594		38410		20759		39303		27274		710046		17%		Total		75.63516018		90.2209392256		72.5893716313		96.3418966699		83.1930781715		87.2239175496		73.8511028975		67.2710672925		65.0517834766		155.0976119814		157.2597284415		50.2852623244		79.1621556737

		Light Commercials 2251 kg to 3500kg																														Light Commercials 2250kg or Less (% to Total Population)

		Manufacturer		Gauteng		Mpum		N. Prov		N. West		W. Cape		E. Cape		N. Cape		KZN		F. State		Adj. Terr		GVT		S/Rent		Total				Manufacturer		Gauteng		Mpum		N. Prov		N. West		W. Cape		E. Cape		N. Cape		KZN		F. State		Adj. Terr		GVT		S/Rent		Total

		All Manufacturers																														All Manufacturers

		2000		20969		4783		3380		2882		8697		3621		1474		9521		3397		7200		9167		5221		80312				2000		1306.4797507788		2427.9187817259		2253.3333333333		2343.0894308943		1637.8531073446		1819.5979899497		1914.2857142857		1473.8390092879		1690.0497512438		8780.4878048781		7452.8455284553		2534.4660194175		1939.9033816425

		1999		18525		4625		3201		2572		7827		3641		1598		8830		3393		7172		6462		3298		71144				1999		847.0507544582		1725.7462686567		1546.3768115942		1504.0935672515		1085.5755894591		1333.6996336996		1493.4579439252		1001.1337868481		1224.9097472924		6236.5217391304		3778.9473684211		1161.2676056338		1256.2952498676

		1998		18057		4295		3139		2562		7839		3663		1810		9028		3616		6388		8007		3129		71533				1998		528.7554904832		1027.5119617225		974.8447204969		966.7924528302		696.1811722913		868.009478673		1090.3614457831		654.677302393		838.9791183295		3609.0395480226		3021.5094339623		707.9185520362		810.2967829633

		1997		20492		4929		3537		3275		9690		4625		2054		10323		4479		5804		10548		3183		82939				1997		359.634959635		704.1428571429		657.4349442379		739.2776523702		515.6998403406		652.3272214386		746.9090909091		449.2167101828		624.6861924686		1954.2087542087		2381.0383747178		432.472826087		562.9471255006

		1996		23533		5720		4100		3795		9493		5053		2671		11739		5031		5866		10748		2975		90724				1996		328.1690140845		651.4806378132		606.5088757396		682.5539568345		401.3953488372		567.1156004489		769.7406340058		406.0532687651		557.7605321508		1585.4054054054		1933.0935251799		319.8924731183		489.5267900502

		1995		22529		5601		3810		3432		9472		5229		2326		12199		4554		5600		10374		3433		88559				1995		247.1097948887		501.4324082363		442.5087108014		485.4314002829		314.9983372132		461.5180935569		528.6363636364		331.6748232735		396.6898954704		1186.4406779661		1467.3267326733		290.9322033898		375.7754487207

		1994		18392		3799		3165		3358		7269		4147		2209		9643		3524		4924		8258		1325		70013				1994		196.5587260874		332.0804195804		358.843537415		464.4536652835		235.3950777202		355.9656652361		489.800443459		255.5113937467		298.8973706531		1021.5767634855		1139.0344827586		109.5041322314		289.5492142266

		1993		15989		3310		3025		3192		6495		3813		1974		8933		3255		5811		9021		1680		66498				1993		140.7606303372		237.2759856631		282.4463118581		363.1399317406		173.3849439402		270.0424929178		359.5628415301		195.0010914647		227.6223776224		988.2653061224		1025.1136363636		114.2857142857		226.4918256131

		1992		15771		3264		2929		3097		6226		3759		1893		8040		2630		5538		8047		2476		63670				1992		88.4272497897		149.4505494505		174.1379310345		223.7716763006		105.8123725357		169.4006309148		219.6055684455		111.744266852		117.0970614426		600		581.0108303249		107.5119409466		138.1068066461

		1991		17640		3653		3225		3412		5730		3535		1739		7903		2723		6431		7385		1963		65339				1991		78.4767328054		132.6916091537		152.3382144544		195.7544463569		77.2862152684		126.5664160401		160.1289134438		87.1718508714		96.1511299435		553.4423407917		423.4518348624		67.5498967653		112.4711674183

		1990		19420		4021		3667		3872		6656		4180		2020		8854		3082		6953		7316		1590		71631				1990		57.4947449448		99.1615289766		115.278214398		147.5047619048		55.0765411667		92.050209205		127.5252525253		75.3724355155		71.4087117702		401.6753321779		281.7096649981		36.7545076283		82.748223878

		1989		19524		4212		3465		3671		7863		4570		2390		8949		4005		6490		7010		1247		73396				1989		38.0518037771		67.8807413376		70.4411465745		91.912869304		42.3904253599		65.4540246348		86.5942028986		48.8162775475		60.9774665043		244.5365486059		176.3522012579		18.8311688312		55.2393711099

		1988		17081		3788		3177		3183		6274		3664		1909		8245		3969		5152		6288		841		63571				1988		29.0483316894		53.2695823372		57.3880057803		69.4371727749		30.0421375215		46.6335751559		53.0867630701		39.1519065483		47.6127639155		170.4267284155		138.8999337309		11.8018523716		41.7020355416

		1987		10924		2274		1951		2071		3266		1997		990		4747		2794		3459		4146		1661		40280				1987		16.9951926817		29.2626431605		32.2372769332		41.2796491927		14.2869641295		23.2155312718		32.5123152709		20.460324986		30.7980599647		104.5963108558		83.5381825509		20.0919317769		24.2017856928

		1986		8183		1707		1472		1562		2456		1517		747		3540		2033		2640		3288		1310		30455				1986		11.3886878584		19.6319723979		21.7719272297		27.8431372549		9.6385542169		15.8136140936		22.3385167464		13.5528330781		13.2219042664		73.0492529054		59.3180588129		14.4241356529		15.9391011718

		1985		7877		1643		1428		1511		2328		1456		709		3536		1950		2650		3294		1275		29657				1985		13.1241773438		22.1041302301		24.6930658828		31.4398668331		10.6364508612		17.6677587671		18.7120612299		16.1247662912		25.2198654941		86.3754889179		69.6111580727		16.1596958175		18.852703914

		1984		9439		1965		1692		1790		2711		1682		824		4230		2312		2877		3601		1425		34548				1984		15.3302691202		26.3793797825		29.2177516836		37.1832156211		12.4850326978		20.5799583996		28.1805745554		19.5408139696		29.905574958		91.3333333333		76.2600592969		18.1021341463		21.9271633303

		1983		8492		1769		1515		1602		2465		1516		748		3729		2055		2515		3290		1273		30969				1983		11.1366110186		19.1678405028		21.1120401338		26.8837053197		6.8864366532		14.9624950651		16.4251207729		14.0897755611		21.0899014778		64.5533880903		43.7267410952		13.0751848809		14.9997093924

		1982		8059		1678		1445		1529		2371		1464		720		3539		1943		2544		3370		1259		29921				1982		10.4208961014		18.0604886449		18.1921188468		23.0063195907		9.9768567221		15.2595372108		20.7433016422		14.889767755		22.8346456693		52.1632150912		43.1222008957		16.2409700722		15.6846607886

		1981		6758		1407		1210		1282		1952		1212		592		3050		1664		2174		2753		1016		25070				1981		8.7937540664		15.2355170547		15.1895556113		20.125588697		8.2498626432		12.6039933444		17.2443926595		13.0330740962		22.1335461559		41.1664457489		30.8010740658		8.4371366883		12.9019309152

		1980		4762		990		852		905		1373		856		419		2193		1202		1658		1948		714		17872				1980		6.5152551649		11.2692088788		11.154752553		14.9143045485		5.7983867562		8.8658726049		12.1098265896		9.3922651934		17.5423234092		33.6444805195		21.9567177638		5.5811772063		9.4476367692

		1979		1760		364		333		350		657		406		186		820		512		545		569		151		6653				1979		2.5841310859		4.4460730426		4.6353006682		5.8139534884		2.8905803159		4.3670001076		5.6057866184		3.8242701241		8.4979253112		11.5785001062		5.5474310227		1.082437276		3.6711473094

		1978		756		156		142		151		283		175		80		352		220		233		244		65		2857				1978		1.1758301579		2.0194174757		2.1267036094		2.8598484848		1.3189169036		2.0299269226		2.5421035907		1.7754463835		3.9384174723		5.3897756188		2.4334297397		0.4401706508		1.6636483803

		1977		666		139		125		133		250		154		71		310		193		208		216		56		2521				1977		0.9255141745		1.6117810761		1.6735841478		2.1225662305		1.0911312849		1.6562701656		2.1244763615		1.3741743872		2.9018192753		4.4161358811		2.6905829596		0.4070950858		1.3584803988

		1976		726		151		137		143		272		168		77		339		210		225		236		63		2747				1976		0.9707699302		1.6820764175		1.81336863		2.2594406699		1.159074445		1.7874241941		2.2560796953		1.4480991029		3.1968336124		5.4757848625		2.8734932424		0.5153795812		1.4576733474

		1975		739		153		140		148		276		172		77		345		214		228		239		63		2794				1975		0.7842263326		1.6697588126		3.2452480297		2.2564415307		0.9575021683		1.5897957297		2.9045643154		1.2325390304		2.4387464387		4.7068538398		2.3826138969		0.1826298701		1.151210749

		1974		559		115		105		110		209		129		59		261		162		173		180		48		2110				1974		0.5471326919		1.137487636		2.0572100313		1.5203870076		0.5862059294		1.0797689797		2.0129648584		0.8440319503		1.6692426584		2.7244094488		1.5576323988		0.1603367071		0.8003945072

		1973		242		50		46		49		92		56		26		113		70		76		78		21		919				1973		0.2519573547		0.5082850463		0.8991399531		0.6993006993		0.2652902333		0.4729330293		0.8962426749		0.3883028075		0.7442058261		1.0654703491		0.8472735173		0.0589142937		0.3563120347

		1972		300		62		57		59		112		70		30		139		87		93		96		26		1131				1972		0.3537819288		0.6980409818		1.1959714645		0.980229274		0.3766731688		0.7556131261		1.2474012474		0.5722990777		1.1142418033		1.2129907395		1.5496368039		0.0769208012		0.5012697948

		1971		161		33		31		32		58		37		19		75		45		51		52		14		608				1971		0.2091832757		0.4511894996		0.7618579504		0.6861063465		0.218184554		0.4665825977		1.0176754151		0.3425596054		0.7187350264		0.7759014149		0.8876749744		0.0398735439		0.2964552148

		1970		67		12		12		12		25		15		7		31		19		21		22		4		247				1970		0.0763323991		0.1468249113		0.2878388103		0.2360810545		0.084533712		0.1780626781		0.3814713896		0.1214590761		0.2777777778		0.2896551724		0.2477477477		0.0110201945		0.1074744802

		<1970		100		20		19		19		38		23		10		47		29		30		33		9		377				<1970		3.9714058777		6.5146579805		8.0168776371		9.8445595855		4.5728038508		7.3717948718		8.1967213115		4.625984252		9.1482649842		23.0769230769		17.0103092784		2.7607361963		5.7973243119

		Total		318492		70688		56532		55761		120725		66605		32458		153603		65372		101729		136286		42814		1221065				Total		135.9866591351		259.1262532915		246.6300733601		266.5364901737		170.7053296951		218.0970301572		257.4108367145		164.5936534383		202.1948171996		873.113164537		758.3342364326		188.469899162		204.1302970525

		Light Commercials  3501kg to 7500kg																														Light Commercials 2250kg or Less (% to Total Population)

		Manufacturer		Gauteng		Mpum		N. Prov		N. West		W. Cape		E. Cape		N. Cape		KZN		F. State		Adj. Terr		GVT		S/Rent		Total				Manufacturer		Gauteng		Mpum		N. Prov		N. West		W. Cape		E. Cape		N. Cape		KZN		F. State		Adj. Terr		GVT		S/Rent		Total

		All Manufacturers																														All Manufacturers

		2000		4011		644		299		444		1195		432		155		1889		502		828		999		327		11725				2000		249.9065420561		326.9035532995		199.3333333333		360.9756097561		225.0470809793		217.0854271357		201.2987012987		292.4148606811		249.7512437811		1009.756097561		812.1951219512		158.7378640777		283.2125603865

		1999		4188		583		389		389		1263		470		170		1764		500		752		945		318		11731				1999		191.4951989026		217.5373134328		187.922705314		227.485380117		175.173370319		172.1611721612		158.8785046729		200		180.5054151625		653.9130434783		552.6315789474		111.9718309859		207.1516863853

		1998		5020		649		396		356		1424		516		219		1643		560		783		860		294		12720				1998		146.9985358712		155.2631578947		122.9813664596		134.3396226415		126.4653641208		122.2748815166		131.9277108434		119.1443074692		129.9303944316		442.3728813559		324.5283018868		66.5158371041		144.0869959221

		1997		5094		598		470		423		1621		756		278		1832		583		678		1384		290		14007				1997		89.3997893998		85.4285714286		87.3605947955		95.4853273138		86.2692921767		106.6290550071		101.0909090909		79.7214969539		81.3110181311		228.2828282828		312.4153498871		39.402173913		95.0722867033

		1996		5370		657		634		577		1710		692		230		1852		658		595		1044		267		14286				1996		74.8849532841		74.8291571754		93.7869822485		103.7769784173		72.3044397463		77.6655443322		66.2824207493		64.0608785887		72.9490022173		160.8108108108		187.7697841727		28.7096774194		77.084120218

		1995		4493		479		357		425		1291		540		204		1484		548		419		1195		93		11528				1995		49.2815619173		42.8827215756		41.4634146341		60.1131541726		42.9331559694		47.6610767873		46.3636363636		40.3480152257		47.7351916376		88.7711864407		169.0240452617		7.8813559322		48.9158569186

		1994		3227		418		346		121		1003		329		66		1278		364		461		1034		70		8717				1994		34.4875494282		36.5384615385		39.2290249433		16.7358229599		32.4805699482		28.2403433476		14.6341463415		33.8632750397		30.8736217133		95.643153527		142.6206896552		5.7851239669		36.0504549214

		1993		2117		391		305		138		852		352		82		985		252		614		1362		78		7528				1993		18.6372039792		28.0286738351		28.4780578898		15.6996587031		22.7442605446		24.9291784703		14.9362477231		21.5018554901		17.6223776224		104.4217687075		154.7727272727		5.306122449		25.6403269755

		1992		2509		308		256		91		966		305		51		1090		256		703		1504		156		8195				1992		14.0678441267		14.1025641026		15.2199762188		6.5751445087		16.4174031271		13.7449301487		5.9164733179		15.149409312		11.3980409617		76.16468039		108.5920577617		6.7737733391		17.7758014837

		1991		2751		377		356		108		880		322		69		1126		217		831		1778		117		8932				1991		12.2386333304		13.6941518344		16.8162494095		6.1962134251		11.8694362018		11.5288220551		6.3535911602		12.4200308846		7.6624293785		71.5146299484		101.9495412844		4.0261527873		15.375081764

		1990		3982		832		533		467		994		674		429		1549		798		455		563		207		11483				1990		11.7890872487		20.5178791615		16.7557371896		17.7904761905		8.2250724038		14.8425456948		27.0833333333		13.1863454499		18.4893419833		26.285384171		21.6788602233		4.7850208044		13.265176457

		1989		4040		813		563		571		1171		744		503		1742		821		474		621		239		12302				1989		7.8738622854		13.1023368251		11.4454157349		14.296444667		6.3130087875		10.6559725007		18.2246376812		9.5025092734		12.5		17.8598342125		15.6226415094		3.6091815162		9.2587435745

		1988		4190		881		615		625		1227		802		453		1835		835		565		547		299		12874				1988		7.1256079725		12.3892560821		11.1091040462		13.6343804538		5.8753112431		10.2074583174		12.5973303671		8.7136141317		10.0167946257		18.6900430036		12.0830572123		4.1959023295		8.4452345498

		1987		4041		791		507		503		1000		672		501		1443		740		414		524		235		11371				1987		6.2868522177		10.1788701583		8.3773959022		10.0259118995		4.3744531934		7.8121367124		16.4532019704		6.2195595017		8.1569664903		12.5188993045		10.5581301632		2.8426273134		6.8321376642

		1986		3586		635		378		404		904		570		372		1470		656		373		443		196		9987				1986		4.9908144519		7.3030477286		5.5908889218		7.201426025		3.5477414544		5.9418325863		11.1244019139		5.6278713629		4.2663891779		10.32097399		7.9920620603		2.1581149527		5.2268528453

		1985		4784		867		529		600		1142		766		559		1783		942		403		560		223		13158				1985		7.9708092437		11.6642001883		9.1475012969		12.4843945069		5.2177091424		9.2949884723		14.753233043		8.1307857175		12.1831350233		13.1355932203		11.8343195266		2.8263624842		8.3644292444

		1984		5059		1001		720		733		1397		908		568		1942		1007		489		786		294		14904				1984		8.2165305095		13.4380453752		12.4330858228		15.2264229331		6.4336372847		11.1097516212		19.4254445964		8.9712200305		13.0254818264		15.5238095238		16.6454891995		3.7347560976		9.459373691

		1983		4069		862		459		533		1161		696		516		1747		820		481		715		254		12313				1983		5.3361834944		9.3401235237		6.3963210702		8.9444537674		3.2434697583		6.8693249112		11.3306982872		6.6009219376		8.4154351396		12.3459958932		9.5029239766		2.608874281		5.9637515499

		1982		4653		948		575		610		1328		821		516		1983		900		512		681		270		13797				1982		6.016680675		10.2034226671		7.2390784338		9.1784532049		5.5880496529		8.5574317282		14.8660328436		8.3431504544		10.5770360794		10.4982571253		8.7140115163		3.4829721362		7.2324208716

		1981		5600		1014		703		670		1357		940		577		1998		1076		439		738		233		15345				1981		7.2869225764		10.9799675149		8.8250062767		10.5180533752		5.7351760281		9.775374376		16.8074570347		8.5377318178		14.3123171056		8.3128195418		8.2568807339		1.9348945358		7.8970933344

		1980		3638		663		525		495		932		636		394		1343		775		449		422		218		10490				1980		4.9774250924		7.546955037		6.8735271013		8.1575477917		3.9359770261		6.5872604868		11.387283237		5.7518523277		11.310566258		9.1112012987		4.7565374211		1.7040569061		5.5453060491

		1979		1706		357		199		217		497		287		168		708		332		159		260		91		4981				1979		2.5048452458		4.360571638		2.7700445434		3.6046511628		2.1866338158		3.0870173174		5.0632911392		3.30193079		5.510373444		3.3779477374		2.5348542459		0.6523297491		2.7485322032

		1978		1370		287		161		177		399		231		134		571		265		123		209		73		4000				1978		2.1308033284		3.715210356		2.4112625431		3.3522727273		1.8595330195		2.6795035379		4.2580235145		2.8800564915		4.7440028643		2.8452463567		2.0843721951		0.4943455001		2.3292241937

		1977		1005		209		120		129		291		168		100		418		191		92		157		57		2937				1977		1.3966092273		2.4234693878		1.6066407819		2.0587296521		1.2700768156		1.8068401807		2.9922202274		1.8529190124		2.8717486092		1.9532908705		1.9556552068		0.4143646409		1.5826485249

		1976		1089		224		128		138		317		183		109		455		209		100		164		57		3173				1976		1.4561548953		2.495265679		1.6942422237		2.1804392479		1.3508330848		1.94701564		3.193671257		1.9436138402		3.1816105952		2.4336821611		1.9968342871		0.4662958115		1.6837268043

		1975		1055		219		124		137		306		178		108		441		203		97		160		57		3085				1975		1.1195653327		2.3900469279		2.8743625406		2.0887330386		1.0615784909		1.6452537203		4.0739343644		1.5755064128		2.3133903134		2.0024772915		1.5950553285		0.1652365492		1.2711113675

		1974		660		136		75		85		193		111		65		278		127		59		98		35		1922				1974		0.6459885092		1.3452027695		1.4694357367		1.1748445059		0.5413289204		0.9291035406		2.2176731491		0.8990072115		1.3086038125		0.9291338583		0.848044306		0.1169121822		0.729079736

		1973		478		102		56		61		140		83		48		199		93		45		73		26		1404				1973		0.4976678328		1.0369014944		1.0946051603		0.8705580134		0.4037025289		0.7009543113		1.6546018614		0.6838252981		0.9887305975		0.6308706014		0.7929611123		0.0729415065		0.5443548387

		1972		374		81		44		51		111		67		38		158		74		34		57		22		1111				1972		0.4410481379		0.9119567665		0.9232060428		0.84731683		0.3733100155		0.7232297064		1.58004158		0.6505270092		0.9477459016		0.44345898		0.9200968523		0.0650868318		0.4924056075

		1971		245		55		30		33		76		47		24		107		47		22		37		12		735				1971		0.3183223761		0.7519824993		0.7372818874		0.7075471698		0.2858970018		0.5926860025		1.2854847349		0.4887183703		0.7506788053		0.3347025711		0.6316148856		0.0341773233		0.3583792481

		1970		121		25		12		14		34		23		9		52		26		9		20		8		353				1970		0.1378540342		0.3058852319		0.2878388103		0.2754278969		0.1149658484		0.2730294397		0.4904632153		0.2037378051		0.3801169591		0.124137931		0.2252252252		0.022040389		0.1535971317

		<1970		334		69		38		41		97		55		31		140		67		29		51		15		967				<1970		13.2644956315		22.4755700326		16.0337552743		21.2435233161		11.6726835138		17.6282051282		25.4098360656		13.7795275591		21.1356466877		22.3076923077		26.2886597938		4.6012269939		14.8700599723

		Total		94859		16175		10902		10366		27279		14376		7746		37305		15444		12487		19991		5131		272061				Total		30.7244357067		36.3776404113		30.2714825809		37.2889037622		27.8535788176		29.8621045904		30.4360824056		31.1396581703		31.1601514793		97.6136416392		94.8130464082		14.8780510253		33.269337848
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Data

		Registered Vehicle Population 1970 - 1998

		Year		TotVeh		MotorCar		CommVeh		Other

		1970		2067619		1544501		393841		129277

		1980		3395365		2313866		803378		278121

		1985		4452754		2947501		1042291		462962

		1990		5092462		3375277		1207088		510097

		1991		5221325		3461395		1241828		518102

		1992		5325000		3525000		1280000		520000

		1993		5495000		3650000		1320000		525000

		1994		5720000		3800000		1370000		550000

		1995		5958000		3918000		1460000		580000

		1996		6280000		4120000		1560000		600000

		1997		6555000		4300000		1640000		615000

		1998		6865000		4480000		1760000		625000

		Naamsa Retail Sales of Cars and Commercial Vehicles: 1970 - 1997

		Year		Cars		Comm's		Total

		1970		201854		95719		297573

		1971		175884		119798		295682

		1972		182961		109316		292277

		1973		229442		112941		342383

		1974		226776		115151		341927

		1975		229031		134574		363605

		1976		185132		115116		300248

		1977		166764		90037		256801

		1978		204736		98959		303695

		1979		213270		100797		314067

		1980		277058		127708		404766

		1981		301528		152013		453541

		1982		283433		142690		426123

		1983		272822		132317		405139

		1984		268751		137059		405810

		1985		204322		101005		305327

		1986		174576		90100		264676

		1987		200906		108244		309150

		1988		230629		129102		359731

		1989		221554		130943		352497

		1990		209636		125143		334779

		1991		197750		110325		308075

		1992		183662		100297		283959

		1993		195032		103019		298051

		1994		191979		111144		303123

		1995		236584		140200		376784

		1996		249838		143142		392980

		1997		239762		127113		366875

		1998		203821		110589		314410

		1999		189370		106405		295775

		2000		224122		116960		341082

		2001		239060		127839		366899

		Annual Sales of LCV, MCV & HCV: 1988 - 2001

		Year		LCV		MCV		HCV		Total

		1988		113915		5611		9576		129102

		1989		116999		4280		9664		130943

		1990		112488		4786		7869		125143

		1991		100391		4127		5807		110325

		1992		91606		3278		5413		100297

		1993		95150		2927		4942		103019

		1994		102186		3360		5598		111144

		1995		128397		4139		7664		140200

		1996		129575		5457		8110		143142

		1997		114354		5636		7123		127113

		1998		99078		5092		6419		110589

		1999		96169		4668		5568		106405

		2000		105235		5162		6563		116960

		2001		115146		5383		7310		127839

		Total		1520689		63906		97626		1682221

		Motor Vehicle Population by vehicle category as at 31 March 1997

										Number		%

		Motor Cycle								167399		2.7%

		Light passenger vehicle (<12 persons)								3699774		58.7%

		Heavy passenger vehicle (>=12 persons)								168577		2.7%		61.33%

		Light load vehicle( GVM<=3500kg)								1599211		25.4%

		Heavy load vehicle (GVM>3500kg)								315360		5.0%

		Special vehicle								331556		5.3%

		Other/unknown								25736		0.4%

										6307613		100.0%																70%

		2001 Vehicle apportionment

		Vehicle Class				Total		WC		%

		MotorCars,etc.				3977255		744362		64.8%

		Minibuses				244598		36655		4.0%

		Buses,etc.				25820		3495		0.4%

		Motorcycles, etc.				158958		31127		2.6%

		LDV's				1332591		190511		21.7%

		Trucks				225134		31707		3.7%

		Other				173367		24439		2.8%

		Total				6137723		1062296

		Vehicle Class		MotorCars,etc.		Minibuses		Buses,etc.		Motorcycles, etc.		LDV's		Trucks		Other		Total										MotorCars		Minibuses		Buses		MC		LDV's		Trucks		Other

																										Western Cape as % of National		19%		15%		14%		20%		14%		14%		14%

		Total		3977255		244598		25820		158958		1332591		225134		173367		6137723								Population as at 2001		744362		36655		3495		31127		190511		31707		24439

		WC		744362		36655		3495		31127		190511		31707		24439		1062296								Assume CMA is 70% of WC		521053		25659		2447		21789		133358		22195		17107

		Nat % of total		64.8%		4.0%		0.4%		2.6%		21.7%		3.7%		2.8%		100.0%										4395220		158958		1583545

		WC % of total		18.7%		15.0%		13.5%		19.6%		14.3%		14.1%		14.1%

																												Percentage by Type (All Vehicles)

				Cars				Motcycles																				Cars		MotorCyca		CommVeh'sb

				18%				20%																		Western Cape as % of National		18%		20%		14%

																										Population as at 2001		805456		31127		225713

				4395220		158958		1583545																		Assume CMA is 70% of WC		563819		21789		157999

																										Weibul Distribution						Actual Scrapping Rate		Weibull Curve: b=3.61, T=18

																														1980		65.40%		69.45%

																														1981		59.21%		62.45%

																														1982		54.50%		54.99%

																														1983		48.29%		47.32%

																														1984		42.00%		39.69%

																														1985		36.30%		32.37%

																														1986		28.80%		25.60%

																														1987		20.99%		19.59%

																														1988		15.19%		14.45%

																														1989		10.60%		10.25%

																														1990		6.39%		6.98%

																														1991		3.50%		4.54%

																														1992		2.20%		2.81%

																														1993		1.49%		1.66%

																														1994		0.99%		0.92%

																														1995		0.70%		0.49%

																														1996		0.49%		0.24%

																														1997		0.39%		0.11%

																														1998		0.29%		0.05%

																														1999		0.18%		0.02%

																														2000		0.00%		0.01%

																																		0.00%



JJM: Minibuses, Buses and Motorcycles.
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TotEstimates

		Vehicle Population as given by 1998 Annual Naamsa Report (1970 - 1998)

		Year		TotVeh

		1970		2067619				%Growth:1970 - 1980				4%

		1980		3395365				%Growth:1980 - 1985				5%

		1985		4452754				%Growth:1985 - 1990				3%

		1990		5092462

		1991		5221325

		1992		5325000

		1993		5495000

		1994		5720000

		1995		5958000

		1996		6280000

		1997		6555000

		1998		6865000

		Projections

						17%		70%

				Nat.Est's		WC		CMA

		1970		2067619		357698		250389

		1971		2148472.54171861		371686		260180

		1972		2232487.83384115		386220		270354

		1973		2319788.51554787		401323		280926

		1974		2410503.06088732		417017		291912

		1975		2504764.96784226		433324		303327

		1976		2602712.95478896		450269		315189

		1977		2704491.16463884		467877		327514

		1978		2810249.37696312		486173		340321

		1979		2920143.22841253		505185		353629

		1980		3395365		587398		411179

		1981		3556623.4751812		615296		430707

		1982		3725540.71335777		644519		451163

		1983		3902480.45758603		675129		472590

		1984		4087823.72642892		707194		495035

		1985		4452754		770326		539229

		1986		4564623.75399451		789680		552776

		1987		4679304.09259774		809520		566664

		1988		4796865.62815628		829858		580900

		1989		4917380.74706169		850707		595495								Est		Act		%error

		1990		5092462		880996		616697		%Growth:1990 - 1998				3%		5092462		5092462		0%

		1991		5221325		903289		632302								5256820.74742454		5221325		-1%

		1992		5325000		921225		644858								5426484.15845875		5325000		-2%

		1993		5495000		950635		665445								5601623.44063766		5495000		-2%

		1994		5720000		989560		692692								5782415.32720396		5720000		-1%

		1995		5958000		1030734		721514								5969042.25544962		5958000		-0%

		1996		6280000		1086440		760508								6161692.5508136		6280000		2%

		1997		6555000		1134015		793811								6360560.61692129		6555000		3%

		1998		6865000		1187645		831352								6565847.13175735		6865000		4%

		1999		6874782.66887349		1189337		832536								6777759.25017015		6874782.66887349		1%

		2000		6884579.27811264		1191032		833723		%Growth:1998 - 2001				0.14%		6996510.81291192		6884579.27811264		-2%

		2001		6904355		1194453		836117								7222322.56242571		6904355

		2002		7127192.42904206		1233004		863103								7455422.36559681

		2003		7357221.915819		1272799		890960								7696045.4436935

		2004		7594675.58333943		1313879		919715								7944434.60972907

		2005		7839793.04636094		1356284		949399								8200840.51348471

		2006		8092821.6531856		1400058		980041								8465521.89444049

		2007		8354016.73525942		1445245		1011671								8738745.84286962

		2008		8623641.86482758		1491890		1044323								9020788.06935957

		2009		8901969.12090547		1540041		1078028								9311933.18303194

		2010		9189279.36383394		1589745		1112822								9612474.97874179

		2011		9485862.51869577		1641054		1148738

		2012		9792017.86787938		1694019		1185813

		2013		10108054.353085		1748693		1224085

		2014		10434290.8870783		1805132		1263593

		2015		10771056.6755051		1863393		1304375

		2016		11118691.5490937		1923534		1346474

		2017		11477546.3065782		1985616		1389931

		2018		11847983.0686898		2049701		1434791

		2019		12230375.6435734		2115855		1481098

		2020		12625109.9039978		2184144		1528901

		2021		13032584.1767402		2254637		1578246

		2022		13453209.6445383		2327405		1629184

		2023		13887410.7610152		2402522		1681765

		2024		13907200.4101026		2405946		1684162

		2025		13927018.2595664		2409374		1686562





TotEstimates

		1



1



CMA estimates

		1



1



ToolkitFormat

		These %'s are based on Naamsa Annual Report (2001)

		CMA totals are used to estimate the % of each vehicle class.

		Vehicle Class		MotorCars,etc.		Minibuses		Buses,etc.		Motorcycles, etc.		LDV's		Trucks		Other		Total

		1970		162252		9978		1053		6485		54363		9184		7073		250389

		1971		168597		10369		1095		6738		56489		9544		7349		260180

		1972		175190		10774		1137		7002		58698		9917		7636		270354

		1973		182041		11195		1182		7276		60993		10304		7935		280926

		1974		189159		11633		1228		7560		63378		10707		8245		291912

		1975		196556		12088		1276		7856		65857		11126		8568		303327

		1976		204243		12561		1326		8163		68432		11561		8903		315189

		1977		212230		13052		1378		8482		71108		12013		9251		327514

		1978		220529		13562		1432		8814		73889		12483		9613		340321

		1979		229152		14093		1488		9158		76778		12971		9989		353629

		1980		266445		16386		1730		10649		89273		15082		11614		411179

		1981		279099		17164		1812		11155		93513		15798		12166		430707

		1982		292354		17980		1898		11684		97954		16549		12744		451163

		1983		306239		18833		1988		12239		102606		17335		13349		472590

		1984		320784		19728		2083		12821		107480		18158		13983		495035

		1985		349421		21489		2268		13965		117075		19779		15231		539229

		1986		358200		22029		2325		14316		120016		20276		15614		552776

		1987		367199		22582		2384		14676		123031		20785		16006		566664

		1988		376424		23150		2444		15044		126122		21308		16408		580900

		1989		385882		23731		2505		15422		129291		21843		16820		595495

		1990		399621		24576		2594		15972		133894		22621		17419		616697

		1991		409733		25198		2660		16376		137282		23193		17860		632302

		1992		417869		25699		2713		16701		140008		23654		18215		644858

		1993		431209		26519		2799		17234		144478		24409		18796		665445

		1994		448866		27605		2914		17940		150394		25408		19566		692692

		1995		467542		28753		3035		18686		156651		26465		20380		721514

		1996		492810		30307		3199		19696		165118		27896		21481		760508

		1997		514391		31635		3339		20559		172348		29117		22422		793811

		1998		538717		33131		3497		21531		180499		30494		23482		831352

		1999		539485		33178		3502		21561		180756		30538		23516		832536

		2000		540254		33225		3507		21592		181014		30581		23549		833723

		2001		541805		33321		3517		21654		181534		30669		23617		836117

		2002		559292		34396		3631		22353		187393		31659		24379		863103

		2003		577343		35506		3748		23075		193441		32681		25166		890960

		2004		595977		36652		3869		23819		199684		33736		25978		919715

		2005		615212		37835		3994		24588		206129		34824		26817		949399

		2006		635068		39056		4123		25382		212781		35948		27682		980041

		2007		655565		40317		4256		26201		219649		37108		28576		1011671

		2008		676723		41618		4393		27046		226738		38306		29498		1044323

		2009		698564		42961		4535		27919		234056		39542		30450		1078028

		2010		721110		44348		4681		28820		241610		40819		31433		1112822

		2011		744384		45779		4832		29751		249408		42136		32447		1148738

		2012		768409		47257		4988		30711		257458		43496		33495		1185813

		2013		793209		48782		5149		31702		265767		44900		34576		1224085

		2014		818810		50356		5316		32725		274345		46349		35692		1263593

		2015		845237		51981		5487		33781		283199		47845		36844		1304375

		2016		872517		53659		5664		34872		292339		49389		38033		1346474

		2017		900678		55391		5847		35997		301775		50983		39260		1389931

		2018		929747		57179		6036		37159		311514		52629		40527		1434791

		2019		959754		59024		6231		38358		321569		54327		41835		1481098

		2020		990730		60929		6432		39596		331947		56081		43186		1528901

		2021		1022706		62896		6639		40874		342661		57891		44579		1578246

		2022		1055714		64926		6854		42193		353720		59759		46018		1629184

		2023		1089787		67021		7075		43555		365136		61688		47503		1681765

		2024		1091340		67117		7085		43617		365657		61776		47571		1684162

		2025		1092895		67212		7095		43679		366178		61864		47639		1686562



JJM: From Annual Naamsa Report 2001.

JJM: The SoE (2001) reports 825 000 registered vehicles.

JJM: SoE(1998) reports 670000 tot reg vehicles.

JJM: Based on 3% growth rate from 1990 - 1998.
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Juliet: Naamsa annual report 2001/2002 (pg21).

Juliet: Estimated based on best match between est and SoE 2001 value.

JJM: Corresponds well to 2001 SoE of 825 000

JJM: Car Pop from 2001 SoE - 570 000



		

		Year		Cars		Motorcycle		CommVeh

		1970		0.179		0.0065		0.065

		1971		0.186		0.0067		0.067

		1972		0.194		0.0070		0.070

		1973		0.201		0.0073		0.072

		1974		0.209		0.0076		0.075

		1975		0.217		0.0079		0.078

		1976		0.226		0.0082		0.081

		1977		0.235		0.0085		0.084

		1978		0.244		0.0088		0.088

		1979		0.253		0.0092		0.091

		1980		0.294		0.0106		0.106

		1981		0.308		0.0112		0.111

		1982		0.323		0.0117		0.116

		1983		0.338		0.0122		0.122

		1984		0.354		0.0128		0.128

		1985		0.386		0.0140		0.139

		1986		0.396		0.0143		0.143

		1987		0.406		0.0147		0.146

		1988		0.416		0.0150		0.150

		1989		0.426		0.0154		0.154

		1990		0.442		0.0160		0.159

		1991		0.453		0.0164		0.163

		1992		0.462		0.0167		0.166

		1993		0.477		0.0172		0.172

		1994		0.496		0.0179		0.179

		1995		0.517		0.0187		0.186

		1996		0.545		0.0197		0.196

		1997		0.568		0.0206		0.205

		1998		0.595		0.0215		0.214

		1999		0.596		0.0216		0.215

		2000		0.597		0.0216		0.215

		2001		0.599		0.0217		0.216

		2002		0.618		0.0224		0.223

		2003		0.638		0.0231		0.230

		2004		0.659		0.0238		0.237

		2005		0.680		0.0246		0.245

		2006		0.702		0.0254		0.253

		2007		0.724		0.0262		0.261

		2008		0.748		0.0270		0.269

		2009		0.772		0.0279		0.278

		2010		0.797		0.0288		0.287

		2011		0.823		0.0298		0.296

		2012		0.849		0.0307		0.306

		2013		0.877		0.0317		0.316

		2014		0.905		0.0327		0.326

		2015		0.934		0.0338		0.337

		2016		0.964		0.0349		0.347

		2017		0.995		0.0360		0.359

		2018		1.027		0.0372		0.370

		2019		1.061		0.0384		0.382

		2020		1.095		0.0396		0.394

		2021		1.130		0.0409		0.407

		2022		1.167		0.0422		0.420

		2023		1.204		0.0436		0.434

		2024		1.206		0.0436		0.435

		2025		1.208		0.0437		0.435



Juliet: Consists of motor cars, minibuses and other.

Juliet: Consists of buses, LDV's and trucks.
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Total Car Gasoline non-cat

Total Car Gasoline cat

Total Diesel Cars

2-stroke Motor- cycles

4-stroke Motor- cycles

Total Motor- cycles

LDV commercial vehicles

HDV commercial vehicles

Total Commercial  vehicles

Total Mobile Emissions

Year

PM (kT/a)

Particulate Matter emissions (kT/annum)
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CO

				Mobile sources - Emission of Carbon Monoxide

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		Year		kT/year		kT/year		kT/year		kT/year		kT/year				kT/year		kT/year				kT/year

		1970		96.82		0.00		0.06		0.39		0.49		0.88		0.40		4.09		4.48		102.24

		1971		100.61		0.00		0.06		0.40		0.51		0.91		0.41		4.25		4.66		106.24

		1972		104.54		0.00		0.06		0.42		0.53		0.95		0.43		4.41		4.84		110.39

		1973		108.63		0.00		0.06		0.43		0.55		0.98		0.44		4.59		5.03		114.71

		1974		112.88		0.00		0.07		0.45		0.57		1.02		0.46		4.77		5.23		119.19

		1975		117.29		0.00		0.07		0.47		0.59		1.06		0.47		4.96		5.43		123.86

		1976		121.88		0.00		0.07		0.49		0.61		1.10		0.49		5.16		5.65		128.70

		1977		126.65		0.00		0.07		0.51		0.64		1.14		0.50		5.37		5.87		133.74

		1978		131.60		0.00		0.08		0.53		0.66		1.19		0.51		5.60		6.11		138.97

		1979		136.74		0.00		0.08		0.55		0.69		1.24		0.51		5.84		6.35		144.41

		1980		159.00		0.00		0.09		0.64		0.80		1.44		0.57		6.82		7.39		167.92

		1981		166.38		0.00		0.10		0.67		0.84		1.51		0.57		7.19		7.76		175.75

		1982		174.11		0.00		0.11		0.70		0.88		1.58		0.56		7.58		8.14		183.94

		1983		182.21		0.00		0.12		0.73		0.92		1.65		0.55		7.99		8.54		192.52

		1984		190.68		0.00		0.13		0.77		0.97		1.73		0.54		8.42		8.96		201.50

		1985		207.48		0.00		0.15		0.83		1.05		1.89		0.58		9.17		9.76		219.28

		1986		212.55		0.00		0.16		0.85		1.08		1.93		0.60		9.41		10.01		224.65

		1987		217.75		0.00		0.17		0.88		1.11		1.98		0.63		9.63		10.25		230.15

		1988		223.09		0.00		0.17		0.90		1.13		2.03		0.67		9.83		10.50		235.79

		1989		228.57		0.00		0.18		0.92		1.16		2.08		0.71		10.04		10.75		241.58

		1990		236.59		0.00		0.19		0.95		1.20		2.16		0.77		10.36		11.12		250.06

		1991		242.26		0.00		0.21		0.98		1.23		2.21		0.80		10.59		11.40		256.07

		1992		246.77		0.00		0.22		1.00		1.26		2.25		0.83		10.79		11.62		260.87

		1993		254.34		0.00		0.23		1.03		1.30		2.33		0.86		11.14		11.99		268.89

		1994		264.43		0.00		0.25		1.07		1.35		2.42		0.88		11.60		12.49		279.59

		1995		275.13		0.00		0.27		1.12		1.41		2.52		0.91		12.10		13.01		290.93

		1996		176.69		0.00		0.30		0.72		0.91		1.62		0.95		12.77		13.72		192.34

		1997		184.07		0.00		0.33		0.75		0.95		1.69		0.98		13.35		14.32		200.43

		1998		192.43		0.00		0.37		0.78		0.99		1.77		1.01		13.99		15.00		209.57

		1999		192.47		0.00		0.38		0.79		0.99		1.78		1.00		14.03		15.03		209.65

		2000		192.51		0.00		0.39		0.79		0.99		1.78		0.98		14.08		15.06		209.74

		2001		192.85		0.00		0.40		0.79		1.00		1.79		0.97		14.13		15.11		210.14

		2002		198.82		0.00		0.41		0.81		1.03		1.84		0.97		14.54		15.51		216.58

		2003		205.01		0.00		0.43		0.84		1.06		1.90		1.01		15.01		16.01		223.36

		2004		211.42		0.00		0.46		0.87		1.10		1.96		1.04		15.49		16.53		230.37

		2005		218.06		0.00		0.48		0.90		1.13		2.03		1.08		15.98		17.06		237.62

		2006		260.95		0.00		0.42		1.08		1.36		2.43		0.88		14.78		15.67		279.47

		2007		268.42		0.00		0.46		1.11		1.40		2.51		0.91		15.25		16.17		287.57

		2008		250.43		2.00		0.50		1.15		1.45		2.59		0.94		14.81		15.74		271.27

		2009		232.16		4.35		0.54		1.18		1.49		2.68		0.96		14.35		15.31		255.04

		2010		213.62		6.78		0.57		1.22		1.54		2.76		0.99		13.88		14.87		238.61

		2011		194.92		9.26		0.61		1.26		1.59		2.85		1.02		13.41		14.43		222.07

		2012		123.64		10.50		0.64		1.30		1.64		2.95		1.05		12.93		13.98		151.70

		2013		110.43		12.74		0.70		1.34		1.70		3.04		1.08		12.44		13.52		140.43

		2014		97.55		14.86		0.75		1.39		1.75		3.14		1.11		11.95		13.06		129.37

		2015		85.14		16.85		0.81		1.43		1.81		3.24		1.14		11.46		12.60		118.63

		2016		73.24		18.78		0.86		1.48		1.87		3.34		1.17		10.97		12.13		108.36

		2017		61.99		20.64		0.91		1.53		1.93		3.45		1.19		10.48		11.67		98.67

		2018		51.54		22.43		0.97		1.58		1.99		3.56		1.22		9.99		11.21		89.72

		2019		42.00		24.15		1.02		1.63		2.05		3.68		1.24		9.52		10.76		81.61

		2020		33.48		25.77		1.07		1.68		2.12		3.80		1.27		9.05		10.32		74.45

		2021		26.05		27.31		1.13		1.73		2.19		3.92		1.30		8.59		9.89		68.30

		2022		19.74		28.76		1.18		1.79		2.26		4.05		1.34		8.14		9.48		63.20

		2023		14.52		30.13		1.23		1.85		2.33		4.18		1.38		7.71		9.09		59.16

		2024		10.35		30.55		1.25		1.85		2.33		4.18		1.37		7.17		8.54		54.87

		2025		7.13		30.87		1.26		1.85		2.34		4.19		1.36		6.68		8.03		51.49
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NOx

				Mobile sources - Emission of Oxides of Nitrogen

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		7.61		0.00		0.02		0.00		0.00		0.00		0.20		13.72		13.92		21.56

		1971		7.91		0.00		0.02		0.00		0.00		0.00		0.24		14.25		14.49		22.42

		1972		8.22		0.00		0.02		0.00		0.00		0.00		0.27		14.81		15.08		23.33

		1973		8.54		0.00		0.02		0.00		0.00		0.00		0.30		15.40		15.69		24.26

		1974		8.88		0.00		0.02		0.00		0.00		0.00		0.31		16.00		16.31		25.22

		1975		9.22		0.00		0.03		0.00		0.00		0.00		0.32		16.64		16.96		26.22

		1976		9.58		0.00		0.03		0.00		0.00		0.00		0.33		17.32		17.65		27.26

		1977		9.96		0.00		0.03		0.00		0.00		0.00		0.34		18.03		18.37		28.36

		1978		10.35		0.00		0.03		0.00		0.00		0.00		0.34		18.79		19.13		29.51

		1979		10.75		0.00		0.03		0.00		0.00		0.00		0.34		19.61		19.95		30.74

		1980		12.50		0.00		0.03		0.00		0.00		0.01		0.37		22.89		23.26		35.80

		1981		13.08		0.00		0.04		0.00		0.00		0.01		0.37		24.12		24.49		37.62

		1982		13.69		0.00		0.04		0.00		0.00		0.01		0.36		25.44		25.80		39.54

		1983		14.33		0.00		0.05		0.00		0.01		0.01		0.36		26.82		27.18		41.56

		1984		14.99		0.00		0.05		0.00		0.01		0.01		0.35		28.24		28.59		43.64

		1985		16.32		0.00		0.06		0.00		0.01		0.01		0.37		30.79		31.16		47.54

		1986		16.71		0.00		0.06		0.00		0.01		0.01		0.38		31.58		31.96		48.74

		1987		17.12		0.00		0.06		0.00		0.01		0.01		0.41		32.30		32.71		49.90

		1988		17.54		0.00		0.06		0.00		0.01		0.01		0.43		33.00		33.43		51.05

		1989		17.97		0.00		0.07		0.00		0.01		0.01		0.46		33.70		34.16		52.21

		1990		18.60		0.00		0.07		0.00		0.01		0.01		0.50		34.76		35.26		53.94

		1991		19.05		0.00		0.08		0.00		0.01		0.01		0.53		35.55		36.08		55.21

		1992		19.41		0.00		0.08		0.00		0.01		0.01		0.54		36.22		36.76		56.26

		1993		20.00		0.00		0.09		0.00		0.01		0.01		0.56		37.37		37.94		58.03

		1994		20.79		0.00		0.09		0.00		0.01		0.01		0.58		38.94		39.52		60.42

		1995		21.63		0.00		0.10		0.00		0.01		0.01		0.59		40.62		41.21		62.96

		1996		34.35		0.00		0.11		0.00		0.01		0.01		0.62		42.86		43.48		77.96

		1997		35.78		0.00		0.12		0.00		0.01		0.02		0.64		44.79		45.43		81.35

		1998		37.41		0.00		0.14		0.00		0.01		0.02		0.66		46.95		47.61		85.17

		1999		37.41		0.00		0.14		0.00		0.01		0.02		0.66		47.10		47.75		85.33

		2000		37.42		0.00		0.14		0.00		0.01		0.02		0.65		47.23		47.89		85.47

		2001		37.49		0.00		0.15		0.00		0.01		0.02		0.65		47.43		48.08		85.73

		2002		38.65		0.00		0.16		0.00		0.01		0.02		0.66		48.62		49.28		88.11

		2003		39.85		0.00		0.17		0.00		0.01		0.02		0.68		50.18		50.86		90.90

		2004		41.10		0.00		0.18		0.00		0.01		0.02		0.70		51.79		52.49		93.78

		2005		42.39		0.00		0.19		0.00		0.02		0.02		0.73		53.45		54.17		96.77

		2006		40.07		0.00		0.20		0.00		0.01		0.02		0.74		54.40		55.14		95.43

		2007		41.22		0.00		0.22		0.00		0.02		0.02		0.77		56.13		56.90		98.36

		2008		38.46		1.09		0.24		0.00		0.02		0.02		0.79		55.14		55.93		95.74

		2009		35.65		2.44		0.26		0.00		0.02		0.02		0.82		54.13		54.95		93.33

		2010		32.80		3.87		0.28		0.00		0.02		0.02		0.85		53.10		53.95		90.94

		2011		29.93		5.38		0.31		0.00		0.02		0.02		0.89		52.06		52.95		88.58

		2012		28.27		6.26		0.33		0.00		0.02		0.02		0.92		51.01		51.93		86.81

		2013		25.29		7.71		0.36		0.00		0.02		0.02		0.96		49.95		50.91		84.29

		2014		22.36		9.06		0.39		0.00		0.02		0.02		1.00		48.89		49.89		81.73

		2015		19.52		10.30		0.42		0.00		0.02		0.02		1.03		47.85		48.88		79.14

		2016		16.79		11.50		0.45		0.00		0.02		0.02		1.07		46.82		47.88		76.65

		2017		14.21		12.65		0.48		0.00		0.02		0.02		1.10		45.82		46.92		74.28

		2018		11.82		13.75		0.51		0.00		0.02		0.03		1.13		44.86		45.99		72.09

		2019		9.63		14.80		0.54		0.00		0.02		0.03		1.16		43.93		45.09		70.08

		2020		7.68		15.79		0.57		0.00		0.02		0.03		1.19		43.05		44.24		68.29

		2021		5.97		16.72		0.60		0.00		0.02		0.03		1.22		42.20		43.42		66.74

		2022		4.52		17.59		0.63		0.00		0.02		0.03		1.25		41.41		42.66		65.43

		2023		3.33		18.41		0.66		0.00		0.03		0.03		1.29		40.70		41.99		64.42

		2024		2.37		18.73		0.66		0.00		0.03		0.03		1.29		39.11		40.40		62.20

		2025		1.63		18.96		0.67		0.00		0.03		0.03		1.29		37.69		38.98		60.28
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PM

				Mobile sources - Emission of Particulate Matter

				Total Car		Total Car		Total		2-stroke		4-stroke		Total		LDV		HDV		Total		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		Motor-		commercial		commercial		Commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		cycles		vehicles		vehicles		vehicles		Emissions

		1970		0.00		0.00		0.01		0.00		0.01		0.01		0.09		1.41		1.51		1.53

		1971		0.00		0.00		0.01		0.00		0.01		0.01		0.10		1.47		1.57		1.59

		1972		0.00		0.00		0.01		0.00		0.01		0.01		0.12		1.53		1.64		1.66

		1973		0.00		0.00		0.01		0.00		0.01		0.01		0.13		1.59		1.71		1.74

		1974		0.00		0.00		0.01		0.00		0.01		0.01		0.13		1.65		1.78		1.81

		1975		0.00		0.00		0.01		0.00		0.01		0.01		0.14		1.72		1.85		1.88

		1976		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.79		1.93		1.95

		1977		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.86		2.00		2.03

		1978		0.00		0.00		0.01		0.01		0.01		0.01		0.14		1.94		2.08		2.11

		1979		0.00		0.00		0.01		0.01		0.01		0.01		0.15		2.02		2.17		2.20

		1980		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.36		2.52		2.55

		1981		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.49		2.65		2.68

		1982		0.00		0.00		0.02		0.01		0.01		0.02		0.16		2.62		2.78		2.82

		1983		0.00		0.00		0.02		0.01		0.01		0.02		0.15		2.77		2.92		2.96

		1984		0.00		0.00		0.02		0.01		0.01		0.02		0.15		2.91		3.06		3.11

		1985		0.00		0.00		0.03		0.01		0.01		0.02		0.16		3.18		3.34		3.38

		1986		0.00		0.00		0.03		0.01		0.01		0.02		0.16		3.26		3.42		3.47

		1987		0.00		0.00		0.03		0.01		0.01		0.02		0.17		3.33		3.51		3.56

		1988		0.00		0.00		0.03		0.01		0.01		0.02		0.19		3.40		3.59		3.64

		1989		0.00		0.00		0.03		0.01		0.01		0.02		0.20		3.48		3.67		3.73

		1990		0.00		0.00		0.04		0.01		0.01		0.02		0.21		3.59		3.80		3.86

		1991		0.00		0.00		0.04		0.01		0.01		0.02		0.22		3.67		3.89		3.95

		1992		0.00		0.00		0.04		0.01		0.01		0.02		0.23		3.74		3.97		4.03

		1993		0.00		0.00		0.04		0.01		0.01		0.02		0.24		3.85		4.09		4.16

		1994		0.00		0.00		0.05		0.01		0.01		0.03		0.25		4.02		4.26		4.34

		1995		0.00		0.00		0.05		0.01		0.01		0.03		0.25		4.19		4.44		4.52

		1996		0.00		0.00		0.06		0.01		0.02		0.03		0.26		4.42		4.68		4.77

		1997		0.00		0.00		0.06		0.01		0.02		0.03		0.27		4.62		4.89		4.98

		1998		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.84		5.12		5.22

		1999		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.86		5.14		5.24

		2000		0.00		0.00		0.07		0.01		0.02		0.03		0.28		4.87		5.15		5.25

		2001		0.00		0.00		0.08		0.01		0.02		0.03		0.28		4.89		5.17		5.27

		2002		0.00		0.00		0.06		0.01		0.02		0.03		0.22		4.27		4.49		4.58

		2003		0.00		0.00		0.06		0.01		0.02		0.03		0.22		4.41		4.63		4.73

		2004		0.00		0.00		0.07		0.01		0.02		0.03		0.23		4.55		4.78		4.88

		2005		0.00		0.00		0.07		0.02		0.02		0.03		0.24		4.69		4.93		5.04

		2006		0.00		0.00		0.06		0.02		0.02		0.04		0.18		3.92		4.11		4.20

		2007		0.00		0.00		0.06		0.02		0.02		0.04		0.19		4.05		4.24		4.34

		2008		0.00		0.12		0.07		0.02		0.02		0.04		0.19		3.91		4.11		4.33

		2009		0.00		0.24		0.08		0.02		0.02		0.04		0.20		3.77		3.97		4.33

		2010		0.00		0.36		0.08		0.02		0.02		0.04		0.21		3.63		3.84		4.32

		2011		0.00		0.48		0.09		0.02		0.02		0.04		0.22		3.48		3.70		4.31

		2012		0.00		0.61		0.09		0.02		0.02		0.04		0.23		3.33		3.56		4.31

		2013		0.00		0.73		0.10		0.02		0.03		0.05		0.23		3.18		3.42		4.30

		2014		0.00		0.86		0.11		0.02		0.03		0.05		0.24		3.03		3.28		4.29

		2015		0.00		0.98		0.12		0.02		0.03		0.05		0.25		2.88		3.13		4.28

		2016		0.00		1.10		0.13		0.02		0.03		0.05		0.26		2.72		2.99		4.26

		2017		0.00		1.22		0.14		0.02		0.03		0.05		0.27		2.57		2.84		4.25

		2018		0.00		1.34		0.15		0.02		0.03		0.05		0.28		2.42		2.70		4.23

		2019		0.00		1.45		0.16		0.02		0.03		0.05		0.28		2.27		2.55		4.21

		2020		0.00		1.55		0.16		0.02		0.03		0.06		0.29		2.12		2.41		4.19

		2021		0.00		1.66		0.17		0.03		0.03		0.06		0.30		1.97		2.27		4.16

		2022		0.00		1.75		0.18		0.03		0.03		0.06		0.31		1.83		2.14		4.13

		2023		0.00		1.84		0.19		0.03		0.03		0.06		0.32		1.69		2.01		4.10

		2024		0.00		1.87		0.19		0.03		0.03		0.06		0.32		1.54		1.85		3.98

		2025		0.00		1.89		0.19		0.03		0.03		0.06		0.31		1.39		1.71		3.86





PM

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0



Total Car Gasoline non-cat

Total Car Gasoline cat

Total Diesel Cars

2-stroke Motor- cycles

4-stroke Motor- cycles

Total Motor- cycles

LDV commercial vehicles

HDV commercial vehicles

Total Commercial  vehicles

Total Mobile Emissions

Year

PM (kT/a)

Particulate Matter emissions (kT/annum)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



HC

				Mobile sources - Emission of Hydrocarbons

				Total Car		Total Car		Total		2-stroke		4-stroke		LDV		HDV		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		commercial		commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		vehicles		vehicles		Emissions

				kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year

		1970		10.14		0.00		0.01		0.17		0.04		0.07		2.07		12.50

		1971		10.53		0.00		0.01		0.18		0.04		0.08		2.15		12.99

		1972		10.95		0.00		0.01		0.19		0.04		0.08		2.24		13.49

		1973		11.37		0.00		0.01		0.19		0.04		0.08		2.32		14.02

		1974		11.82		0.00		0.01		0.20		0.04		0.09		2.42		14.57

		1975		12.28		0.00		0.01		0.21		0.04		0.09		2.51		15.14

		1976		12.76		0.00		0.01		0.22		0.04		0.09		2.62		15.74

		1977		13.26		0.00		0.01		0.22		0.05		0.09		2.72		16.36

		1978		13.78		0.00		0.01		0.23		0.05		0.09		2.84		17.00

		1979		14.32		0.00		0.01		0.24		0.05		0.09		2.96		17.68

		1980		16.65		0.00		0.01		0.28		0.06		0.11		3.46		20.56

		1981		17.42		0.00		0.01		0.30		0.06		0.11		3.64		21.54

		1982		18.23		0.00		0.01		0.31		0.06		0.10		3.84		22.56

		1983		19.08		0.00		0.01		0.32		0.07		0.10		4.05		23.64

		1984		19.97		0.00		0.02		0.34		0.07		0.10		4.26		24.76

		1985		21.72		0.00		0.02		0.37		0.08		0.11		4.65		26.95

		1986		22.25		0.00		0.02		0.38		0.08		0.11		4.77		27.61

		1987		22.80		0.00		0.02		0.39		0.08		0.12		4.88		28.28

		1988		23.36		0.00		0.02		0.40		0.08		0.12		4.98		28.97

		1989		23.93		0.00		0.02		0.41		0.08		0.13		5.09		29.67

		1990		24.77		0.00		0.02		0.42		0.09		0.14		5.25		30.70

		1991		25.36		0.00		0.02		0.43		0.09		0.15		5.37		31.43

		1992		25.84		0.00		0.03		0.44		0.09		0.15		5.47		32.02

		1993		26.63		0.00		0.03		0.46		0.09		0.16		5.64		33.01

		1994		27.69		0.00		0.03		0.48		0.10		0.16		5.88		34.34

		1995		28.81		0.00		0.03		0.50		0.10		0.17		6.13		35.74

		1996		16.26		0.00		0.04		0.24		0.05		0.18		6.47		23.23

		1997		17.26		0.00		0.04		0.25		0.05		0.18		6.76		24.54

		1998		18.36		0.00		0.04		0.26		0.05		0.19		7.09		25.99

		1999		18.57		0.00		0.05		0.26		0.05		0.18		7.11		26.23

		2000		18.78		0.00		0.05		0.26		0.05		0.18		7.13		26.46

		2001		19.02		0.00		0.05		0.26		0.05		0.18		7.16		26.73

		2002		19.87		0.00		0.05		0.27		0.06		0.18		7.46		27.89

		2003		20.73		0.00		0.05		0.28		0.06		0.19		7.70		29.01

		2004		21.61		0.00		0.06		0.29		0.06		0.19		7.95		30.15

		2005		22.50		0.00		0.06		0.30		0.06		0.20		8.20		31.32

		2006		27.22		0.00		0.05		0.39		0.08		0.16		7.79		35.69

		2007		28.12		0.00		0.06		0.40		0.08		0.17		8.04		36.86

		2008		26.32		0.98		0.06		0.41		0.08		0.17		7.92		35.95

		2009		24.47		2.00		0.07		0.43		0.09		0.18		7.81		35.03

		2010		22.57		3.05		0.07		0.44		0.09		0.19		7.69		34.10

		2011		20.65		4.11		0.08		0.45		0.09		0.19		7.57		33.15

		2012		17.34		5.09		0.08		0.47		0.10		0.20		7.45		30.73

		2013		15.53		6.14		0.09		0.48		0.10		0.21		7.33		29.88

		2014		13.75		7.17		0.10		0.50		0.10		0.22		7.22		29.05

		2015		12.01		8.18		0.10		0.51		0.11		0.22		7.10		28.24

		2016		10.34		9.18		0.11		0.53		0.11		0.23		6.99		27.49

		2017		8.75		10.16		0.12		0.55		0.11		0.24		6.88		26.81

		2018		7.28		11.10		0.13		0.57		0.12		0.25		6.78		26.21

		2019		5.93		12.02		0.13		0.58		0.12		0.25		6.68		25.72

		2020		4.73		12.89		0.14		0.60		0.12		0.26		6.59		25.33

		2021		3.68		13.72		0.15		0.62		0.13		0.27		6.51		25.07

		2022		2.78		14.51		0.16		0.64		0.13		0.27		6.43		24.93

		2023		2.05		15.25		0.16		0.66		0.14		0.28		6.37		24.91

		2024		1.46		15.48		0.17		0.66		0.14		0.28		6.16		24.34

		2025		1.00		15.66		0.17		0.67		0.14		0.28		5.97		23.88





SOx

				Mobile sources - Emission of Oxides of Sulphur

				Total Car		Total Car		Total		2-stroke		4-stroke		LDV		HDV		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		commercial		commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		vehicles		vehicles		Emissions

				kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year

		1970		0.17		0.00		0.03		0.00		0.00		0.25		1.23		1.68

		1971		0.17		0.00		0.03		0.00		0.00		0.26		1.28		1.75

		1972		0.18		0.00		0.03		0.00		0.00		0.27		1.33		1.82

		1973		0.19		0.00		0.03		0.00		0.00		0.28		1.39		1.89

		1974		0.19		0.00		0.03		0.00		0.00		0.29		1.44		1.96

		1975		0.20		0.00		0.04		0.00		0.00		0.30		1.50		2.04

		1976		0.21		0.00		0.04		0.00		0.00		0.31		1.56		2.12

		1977		0.22		0.00		0.04		0.00		0.00		0.31		1.62		2.20

		1978		0.23		0.00		0.04		0.00		0.00		0.32		1.69		2.28

		1979		0.24		0.00		0.04		0.00		0.00		0.32		1.76		2.37

		1980		0.27		0.00		0.05		0.00		0.01		0.36		2.06		2.75

		1981		0.29		0.00		0.05		0.00		0.01		0.36		2.17		2.88

		1982		0.30		0.00		0.06		0.00		0.01		0.35		2.29		3.01

		1983		0.31		0.00		0.06		0.00		0.01		0.34		2.41		3.14

		1984		0.33		0.00		0.07		0.01		0.01		0.34		2.54		3.29

		1985		0.36		0.00		0.08		0.01		0.01		0.37		2.77		3.59

		1986		0.37		0.00		0.08		0.01		0.01		0.37		2.84		3.68

		1987		0.38		0.00		0.09		0.01		0.01		0.39		2.91		3.77

		1988		0.39		0.00		0.09		0.01		0.01		0.42		2.97		3.88

		1989		0.39		0.00		0.09		0.01		0.01		0.45		3.03		3.98

		1990		0.41		0.00		0.10		0.01		0.01		0.48		3.13		4.13

		1991		0.42		0.00		0.11		0.01		0.01		0.50		3.20		4.24

		1992		0.43		0.00		0.11		0.01		0.01		0.52		3.26		4.33

		1993		0.44		0.00		0.12		0.01		0.01		0.54		3.36		4.47

		1994		0.46		0.00		0.13		0.01		0.01		0.55		3.50		4.66

		1995		0.48		0.00		0.14		0.01		0.01		0.57		3.65		4.86

		1996		0.50		0.00		0.16		0.01		0.01		0.59		3.86		5.12

		1997		0.52		0.00		0.17		0.01		0.01		0.61		4.03		5.35

		1998		0.54		0.00		0.19		0.01		0.01		0.63		4.22		5.61

		1999		0.54		0.00		0.20		0.01		0.01		0.62		4.24		5.62

		2000		0.54		0.00		0.20		0.01		0.01		0.62		4.25		5.63

		2001		0.55		0.00		0.21		0.01		0.01		0.61		4.27		5.65

		2002		0.56		0.00		0.12		0.01		0.01		0.34		2.40		3.45

		2003		0.58		0.00		0.13		0.01		0.01		0.36		2.48		3.56

		2004		0.60		0.00		0.13		0.01		0.01		0.37		2.56		3.68

		2005		0.62		0.00		0.14		0.01		0.01		0.38		2.64		3.80

		2006		0.63		0.00		0.03		0.01		0.01		0.07		0.45		1.20

		2007		0.65		0.00		0.03		0.01		0.01		0.07		0.47		1.24

		2008		0.61		0.04		0.03		0.01		0.01		0.07		0.48		1.26

		2009		0.56		0.08		0.03		0.01		0.01		0.07		0.50		1.27

		2010		0.52		0.12		0.04		0.01		0.01		0.08		0.51		1.29

		2011		0.47		0.15		0.04		0.01		0.01		0.08		0.53		1.30

		2012		0.43		0.20		0.04		0.01		0.02		0.08		0.55		1.32

		2013		0.38		0.23		0.05		0.01		0.02		0.09		0.57		1.34

		2014		0.34		0.27		0.05		0.01		0.02		0.09		0.58		1.36

		2015		0.30		0.31		0.05		0.01		0.02		0.09		0.60		1.39

		2016		0.25		0.35		0.06		0.01		0.02		0.09		0.62		1.41

		2017		0.22		0.39		0.06		0.01		0.02		0.10		0.64		1.44

		2018		0.18		0.43		0.07		0.01		0.02		0.10		0.66		1.47

		2019		0.15		0.46		0.07		0.02		0.02		0.10		0.68		1.50

		2020		0.12		0.50		0.07		0.02		0.02		0.11		0.71		1.54

		2021		0.09		0.53		0.08		0.02		0.02		0.11		0.73		1.57

		2022		0.07		0.56		0.08		0.02		0.02		0.11		0.75		1.61

		2023		0.05		0.59		0.09		0.02		0.02		0.11		0.78		1.66

		2024		0.04		0.60		0.09		0.02		0.02		0.11		0.78		1.66

		2025		0.02		0.61		0.09		0.02		0.02		0.11		0.78		1.65
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				Mobile sources - Emission of Lead

				Total Car		Total Car		Total		2-stroke		4-stroke		LDV		HDV		Total

				Gasoline		Gasoline		Diesel		Motor-		Motor-		commercial		commercial		Mobile

				non-cat		cat		Cars		cycles		cycles		vehicles		vehicles		Emissions

				kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year		kT/year

		1970		0.32		0.00		0.00		0.00		0.00		0.00		0.00		0.33

		1971		0.34		0.00		0.00		0.00		0.00		0.00		0.00		0.34

		1972		0.35		0.00		0.00		0.00		0.00		0.00		0.00		0.35

		1973		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.37

		1974		0.38		0.00		0.00		0.00		0.00		0.00		0.00		0.38

		1975		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.39

		1976		0.41		0.00		0.00		0.00		0.00		0.00		0.00		0.41

		1977		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.43

		1978		0.44		0.00		0.00		0.00		0.00		0.00		0.00		0.44

		1979		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.46

		1980		0.53		0.00		0.00		0.00		0.00		0.00		0.00		0.53

		1981		0.56		0.00		0.00		0.00		0.00		0.00		0.00		0.56

		1982		0.58		0.00		0.00		0.00		0.00		0.00		0.00		0.59

		1983		0.61		0.00		0.00		0.00		0.00		0.00		0.00		0.61

		1984		0.64		0.00		0.00		0.00		0.00		0.00		0.00		0.64

		1985		0.33		0.00		0.00		0.00		0.00		0.00		0.00		0.33

		1986		0.34		0.00		0.00		0.00		0.00		0.00		0.00		0.34

		1987		0.35		0.00		0.00		0.00		0.00		0.00		0.00		0.35

		1988		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.36

		1989		0.36		0.00		0.00		0.00		0.00		0.00		0.00		0.37

		1990		0.38		0.00		0.00		0.00		0.00		0.00		0.00		0.38

		1991		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.39

		1992		0.39		0.00		0.00		0.00		0.00		0.00		0.00		0.40

		1993		0.41		0.00		0.00		0.00		0.00		0.00		0.00		0.41

		1994		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.42

		1995		0.44		0.00		0.00		0.00		0.00		0.00		0.00		0.44

		1996		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.46

		1997		0.48		0.00		0.00		0.00		0.00		0.00		0.00		0.48

		1998		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		1999		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		2000		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.50

		2001		0.50		0.00		0.00		0.00		0.00		0.00		0.00		0.51

		2002		0.52		0.00		0.00		0.00		0.00		0.00		0.00		0.52

		2003		0.54		0.00		0.00		0.00		0.00		0.00		0.00		0.54

		2004		0.55		0.00		0.00		0.00		0.00		0.00		0.00		0.55

		2005		0.57		0.00		0.00		0.00		0.00		0.00		0.00		0.57

		2006		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2007		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2008		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2009		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2010		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2011		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2012		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2013		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2014		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2015		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2016		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2017		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2018		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2019		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2020		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2021		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2022		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2023		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2024		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2025		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00
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