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Indicator Fact Sheet – Theme AIR and CLIMATE CHANGE
CSI 002 Emissions of Ozone Precursors
	Key message 
Emissions of ozone-forming gases (ground-level ozone precursors) were reduced during the period 1990 to 2004 by 23,5% in total (calculated in ktonnes/NMVOC-equivalent). The most significant emission reduction was for carbon monoxide (38,1%) and nitrogen oxides (20,3%), due to introduction of catalysts in new cars. 


Figure 1: Emission trends of ozone precursors (ktonnes NMVOC-equivalent)
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Results and assessment 

Policy relevance  

 LRTAP Convention, UNFCCC and Croatian Law on protection of air (OG 178/04), Göteborg Protocol (signed but not ratified by Croatian Parliament).

EU National Emission Ceilings Directive and Göteborg Protocol. relevant for Croatia  as future EU member  

Assessment

The structure of emissions of NOx has not been changed during entire period, 1990 – 2004. The dominant source is traffic (approximately 40% of total NOx emissions on Croatian territory). Although the number of cars is constantly increasing, the influence of traffic impact has been reduced from 1999 due to introduction of catalysts in new cars. The second significant cause of NOx emission is combustion processes in stationary energy sources (Sectors 01, 02 and 03) approx. 31% of total NOx emission. 
The emission of carbon monoxide is about 38% lower than in the 1990. About 99% of CO emission is consequence of incomplete combustion processes in the Sector 07 – Road transport (about 40% of total CO emissions in the 2004), and Sector 02 – Combustion in the non-industrial fire-boxes. During the whole period from 1990 to 2004 emission split by sectors shows that emission from road transport and traffic is in process of decreasing.

The emissions of NMVOC are approx. 20% lower than in the base year, 1990, An increase in emission of approx. 6% comparing to 2003 have been registered. In 1990 the most significant source of emissions was road transport (35,2 %), while the other secotrs – Solvent use and Manufacturing processes contributed to the emission with24%. In the year 2004 the emissions increased rapidly for Solvent use (about 67%). Road transport decrease emission for about 53%. Significant increasing of emission (9 times) in solvent use sector  was due to enlargement usage of glue and adhesive (increase). Recalculation of emission in the National Report for 2003 caused the change of the values for entire period 1990 – 2003. Consequently the recalculated value for the year 1990 is 114,8 ktonnes, which is 9% above the estimated value (105 ktonnes in 1990). 

Livestock farming is the major anthropogenic source of methane emissions in Croatia. General decrease of economic activities during the period from 1990 to 1995 influenced decrease in number of animals and therefore considerably  decreased CH4 emissions as well. The emission was about 5% lower than in 1990. Slight increase in dairy cattle and sheep number has been registered in the last years (2002, 2003), but generally speaking the number of animals is still bellow the 1990 figures. The estimated fugitive emissions have been calculated according to proposed IPCC methodology. The fugitive emission of methane (about 97%) is mainly the consequence of production, transmission and distribution of natural gas.  

Table 1: Annual emission of ozone precursors (ktonnes/NMVOC eq)
	Year
	NOx
	CO
	NMVOC
	CH4
	total emissions/NMVOC equivalent

	1990
	105,495
	55,329
	114,756
	2,539
	278,120

	1991
	79,103
	42,120
	100,246
	2,367
	223,836

	1992
	70,934
	35,568
	77,642
	2,278
	186,423

	1993
	71,441
	34,113
	78,359
	2,195
	186,109

	1994
	74,398
	36,503
	81,032
	2,066
	193,999

	1995
	73,428
	37,182
	83,067
	2,072
	195,748

	1996
	79,459
	41,848
	93,630
	2,101
	217,038

	1997
	82,341
	41,723
	86,476
	2,167
	212,707

	1998
	87,228
	41,634
	87,056
	2,079
	217,996

	1999
	89,926
	41,087
	84,900
	2,134
	218,046

	2000
	87,361
	41,893
	84,074
	2,155
	215,483

	2001
	86,830
	35,862
	78,831
	2,255
	203,778

	2002
	85,593
	33,966
	85,673
	2,302
	207,535

	2003
	86,578
	35,700
	86,732
	2,407
	211,417

	2004
	84,061
	34,222
	91,975
	2,431
	212,689


Source: CEA

NOTICE: Methodology and calculation of emissions for NOx, CO and NMVOC have been done under CLRTAP Convention and related protocols, with recommended AE-DEM program (CollectER, COPERT III EstimatER), EMEP/CORINAIR (L1) regarding Sectors 01 to 10.  

For methane, CH4 , the methodology and calculation have been made under UNFCCC Convention and IPCC Tier 1 (Sectors Energy, Industrial Processes, Agriculture and Waste). 
Weighting factors are used for each compound to derive total emission into ktonnes / NMVOC equivalent.
Table 2: NOx emissions, ktonnes/NMVOC equivalent
	Year
	SECTOR 01
	SECTOR 02
	SECTOR 03
	SECTOR 04
	SECTOR 05
	SECTOR 06
	SECTOR 07
	SECTOR 08
	SECTOR 09
	SECTOR 10
	total  emission

	1990
	16,60
	5,69
	12,92
	2,48
	0,00
	0,00
	40,24
	25,97
	0,84
	0,75
	105,50

	1991
	12,71
	4,11
	9,92
	2,24
	0,00
	0,00
	30,21
	18,47
	0,69
	0,76
	79,10

	1992
	15,71
	3,52
	8,33
	2,58
	0,00
	0,00
	28,62
	10,66
	0,76
	0,77
	70,93

	1993
	16,42
	3,65
	8,12
	2,22
	0,00
	0,00
	29,71
	9,85
	0,69
	0,78
	71,44

	1994
	12,87
	3,58
	8,35
	2,30
	0,00
	0,00
	32,13
	13,75
	0,70
	0,72
	74,40

	1995
	12,57
	3,71
	8,13
	2,43
	0,00
	0,00
	32,95
	12,42
	0,55
	0,68
	73,43

	1996
	13,70
	4,37
	8,26
	2,38
	0,00
	0,00
	35,72
	13,67
	0,56
	0,79
	79,46

	1997
	15,45
	4,47
	8,51
	2,54
	0,00
	0,00
	36,68
	13,07
	0,43
	1,19
	82,34

	1998
	17,80
	3,99
	8,94
	2,03
	0,00
	0,00
	37,43
	15,88
	0,42
	0,73
	87,23

	1999
	19,69
	4,10
	8,32
	2,48
	0,00
	0,00
	37,82
	16,11
	0,63
	0,77
	89,93

	2000
	14,63
	4,11
	8,45
	2,54
	0,00
	0,00
	37,24
	19,05
	0,43
	0,91
	87,36

	2001
	14,13
	4,10
	8,68
	2,09
	0,00
	0,00
	36,56
	20,45
	0,04
	0,78
	86,83

	2002
	16,10
	4,31
	8,60
	1,98
	0,00
	0,00
	33,90
	19,82
	0,03
	0,86
	85,59

	2003
	16,79
	4,88
	6,66
	2,17
	0,00
	0,00
	34,11
	21,08
	0,02
	0,88
	86,58

	2004
	13,66
	4,76
	7,73
	2,60
	0,00
	0,00
	33,62
	20,78
	0,03
	0,89
	84,06


Source: CEA
Table 3: CO emissions, ktonnes/NMVOC equivalent
	Year
	SECTOR 01
	SECTOR 02
	SECTOR 03
	SECTOR 04
	SECTOR 05
	SECTOR 06
	SECTOR 07
	SECTOR 08
	SECTOR 09
	SECTOR 10
	total  emission

	1990
	0,17
	21,42
	4,17
	0,49
	0,00
	0,00
	27,63
	1,44
	0,01
	0,00
	55,33

	1991
	0,13
	13,56
	3,52
	0,33
	0,00
	0,00
	21,30
	3,27
	0,01
	0,00
	42,12

	1992
	0,15
	11,19
	3,14
	0,29
	0,00
	0,00
	18,33
	2,46
	0,01
	0,00
	35,57

	1993
	0,18
	10,44
	3,17
	0,27
	0,00
	0,00
	17,52
	2,53
	0,01
	0,00
	34,11

	1994
	0,14
	11,11
	3,16
	0,27
	0,00
	0,00
	19,17
	2,64
	0,01
	0,00
	36,50

	1995
	0,11
	11,38
	3,06
	0,26
	0,00
	0,00
	19,24
	3,13
	0,01
	0,00
	37,18

	1996
	0,13
	14,02
	3,12
	0,27
	0,00
	0,00
	20,62
	3,69
	0,01
	0,00
	41,85

	1997
	0,14
	13,84
	3,43
	0,31
	0,00
	0,00
	20,64
	3,35
	0,01
	0,00
	41,72

	1998
	0,14
	13,02
	3,55
	0,35
	0,00
	0,00
	21,40
	3,16
	0,01
	0,00
	41,63

	1999
	0,16
	12,12
	3,14
	0,35
	0,00
	0,00
	21,41
	3,90
	0,01
	0,00
	41,09

	2000
	0,13
	13,79
	3,15
	0,36
	0,00
	0,00
	20,64
	3,82
	0,01
	0,00
	41,89

	2001
	0,11
	10,59
	3,15
	0,37
	0,00
	0,00
	17,99
	3,65
	0,00
	0,00
	35,86

	2002
	0,11
	10,74
	3,08
	0,36
	0,00
	0,00
	16,44
	3,23
	0,00
	0,00
	33,97

	2003
	0,15
	13,89
	2,82
	0,39
	0,00
	0,00
	14,96
	3,49
	0,00
	0,00
	35,70

	2004
	0,14
	13,50
	3,07
	0,37
	0,00
	0,00
	13,70
	3,45
	0,00
	0,00
	34,22


Source: CEA

Table 4: NMVOC emissions, ktonnes
	Year
	SECTOR 01
	SECTOR 02
	SECTOR 03
	SECTOR 04
	SECTOR 05
	SECTOR 06
	SECTOR 07
	SECTOR 08
	SECTOR 09
	SECTOR 10
	total  emission

	1990
	0,32
	10,35
	0,68
	27,48
	4,80
	27,38
	40,43
	3,32
	0,00
	0,00
	114,76

	1991
	0,20
	6,60
	0,54
	23,83
	5,54
	28,57
	31,65
	3,31
	0,00
	0,00
	100,25

	1992
	0,22
	5,47
	0,46
	15,62
	2,38
	23,91
	27,58
	1,98
	0,00
	0,00
	77,64

	1993
	0,33
	5,21
	0,46
	14,65
	3,36
	25,62
	26,64
	2,09
	0,00
	0,00
	78,36

	1994
	0,35
	5,51
	0,43
	12,25
	3,43
	27,52
	28,97
	2,57
	0,00
	0,00
	81,03

	1995
	0,23
	5,61
	0,42
	12,10
	5,10
	27,36
	29,63
	2,61
	0,00
	0,00
	83,07

	1996
	0,24
	6,90
	0,42
	13,35
	7,70
	29,90
	32,16
	2,96
	0,00
	0,00
	93,63

	1997
	0,29
	6,81
	0,49
	11,40
	6,73
	25,58
	32,41
	2,77
	0,01
	0,00
	86,48

	1998
	0,29
	6,41
	0,46
	11,13
	6,68
	25,58
	33,47
	3,01
	0,02
	0,00
	87,06

	1999
	0,31
	5,96
	0,40
	10,78
	7,58
	22,99
	33,49
	3,37
	0,02
	0,00
	84,90

	2000
	0,28
	6,76
	0,40
	9,83
	7,15
	23,44
	32,54
	3,65
	0,03
	0,00
	84,07

	2001
	0,26
	5,23
	0,40
	8,74
	8,00
	25,48
	26,99
	3,72
	0,03
	0,00
	78,83

	2002
	0,30
	5,31
	0,40
	8,83
	8,40
	33,84
	25,14
	3,45
	0,02
	0,00
	85,67

	2003
	0,34
	6,84
	0,41
	9,02
	8,08
	36,69
	21,65
	3,70
	0,00
	0,00
	86,73

	2004
	0,29
	6,64
	0,51
	8,72
	7,16
	45,92
	19,06
	3,67
	0,00
	0,00
	91,97


Source: CEA

Table 5: CH4 emissions, ktonnes/NMVOC equivalent
	Year
	Energy
	Industrial Processes
	Agriculture
	Waste
	total emission

	1990
	0,95
	0,01
	1,05
	0,53
	2,54

	1991
	0,84
	0,01
	1,00
	0,52
	2,37

	1992
	0,82
	0,01
	0,94
	0,51
	2,28

	1993
	0,89
	0,01
	0,78
	0,52
	2,20

	1994
	0,81
	0,01
	0,71
	0,54
	2,07

	1995
	0,82
	0,01
	0,67
	0,58
	2,07

	1996
	0,86
	0,01
	0,63
	0,60
	2,10

	1997
	0,90
	0,00
	0,62
	0,63
	2,17

	1998
	0,79
	0,00
	0,61
	0,67
	2,08

	1999
	0,79
	0,00
	0,62
	0,72
	2,13

	2000
	0,83
	0,00
	0,60
	0,72
	2,16

	2001
	0,90
	0,00
	0,61
	0,74
	2,26

	2002
	0,94
	0,00
	0,60
	0,76
	2,30

	2003
	0,96
	0,00
	0,65
	0,80
	2,41

	2004
	0,00
	0,00
	0,00
	0,00
	2,43 *


Source: CEA

* Notice: As the National Inventory Report on GHG for the year 2004 is still in progress, the total CH4 emissions for 2004 is calculated by extrapolating  the trend of emission for period 2000  to 2003.
Metadata 

	Legal bases for the indicator: 
CLRTAP Convention/Gothenburg Protocol/ UNFCC, Croatian Law on protection of air. 
Data source(s) : 
For CO, NOx, NMVOC - National Report on emission of pollutants into air (CLRTAP) 90-2004;  for CH4 National Inventory Report on GHG, year 1990 to 2003.

Geographical coverage: national
Temporal coverage: 
1990 – 2004, for CLRTAP emissions substances, and for CH4 Croatian NIR on GHG, year 1990 – 2003, the NIR for 2004th is in progress.
Methodology and frequency of data collection: 
CLRTAP (EMEP/CORINAIR), UNFCCC for CH4 (IPCC TIER 1), annually
Methodology of data manipulation (measurements): 
The data and information on ozone precursors given in original quantities, and expressed in  kilotonnes of emissions (as it is given in data source of National Inventory Reports for both Convention ;CLRTAP, UNFCCC). The values are not calculated into ktonnes/NMVOC equivalents. Recalculation to ktonnes/NMVOC equivalent are enclosed in tables bellow.
Quality information (at data level): 
no QA/QC procedures were applied
Strength and weakness (at data level): 

strengths:

- national institutions responsible for data collection and management.
weaknesses:

- national inventory system is not fully established.
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