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1. Introduction

The emission daa hdd at the MSGW comprise official naiond emissions (anthropogenic
ard natural), egimatesof land-based emissions over regions within the EMEP modelling area,
marine exhaus emissionsand biogenic releases over sea and land. Official naiond emissions
reported every year to the UNECE Secretatat by the Parties to the Convertion on Long-
Range Transdbounday Air Pollution (CLRTAP) are stored and managed in a database system
developad a8 MSGW. An updded selection of the EMEP emission daa, induding sector
data, isavailalde on the Intemet (EMEP web site;_http//www.enep.int).

To this date the nunmber of Parties to the Convention are 48: 43 European counties, Canada,

Kazakstan Kyrgyzstan the United States of America and the European Community.

Kazalstan andKyrgyzstn ratified the CLRTAP 11.012001and25.052000respedtvely. All

references to Belaws, Bulgara, Croatia, Cyprus, Irelard, Latvia, Moldova, Slovakia and

Slovena refer to the respective Republics of those names United Statesrefer to United States
of America, Yugoslavia refers to the Federal Republic of Yugoslavia and the FYR of

Macedonarefersto the Former Yugoslav Republic of Macedonra.

All the emission data reported to the UNECE by the Parties are quality controlled by MSC-W
before loaded into the database. MSC-W has during 2001 focused on improving the content
of the datalaseby checking and loadng in particular gridded datareportedto UNECE. Next
year, Parties will be requested to report gridded data for year 2000 emissions and review
gridded data from previousyears. We hopethat the revision of the gridded data reported here
will beuseful to the Partiesin ther reporting of 2000emissiondata .

In the following, a summary of the current state of the EMEP emission daabase is given.
Officially repored data as receved by the middle of June2001is presergd first (Chaper 2),
followed by a description of the daa used in the MSGW modd calculations (Chapter 3).
Chapter 4 presns an evalution of spatial distribution of emissions and analyses the
consequences for ozonelevels, and emission trendsand redudionsare discussed in Chapter 5.
The section on offi cial submissionsincludes sulphuroxides (reported as SO,), nitrogen oxides
(reported as NOy), ammonia (NH3), nonmethane volatile orgaric compounds(NMVOC),
carbon monoxde (CO), carbon dioxide (CO;), methane (CH,4), heavy metals (HMs) ard
persistert orgaric pollutants (POPs). In the section on modelling, discussion concertrateson
releases of compounds affecting acidification, eutrophication, ground based ozone and
particles. Emissions data for these pollutarnts are used in the dispersion modelling which is
the responsbility of the MSC-W.

2. Official Submissionsto UNECE/EMEP

This section is divided into three parts. The first part summarises the progress in reporting
over the lad four years, the secand part givesan overview of al major typesof data submitted
so far, while the third part summarizesthe quality assessmen caried out at EMEP/MSC-W.
Official information on the present state of emission data can aso be foundin UNECE note
EB.AIR/GE.1/20017. Official submssions analysed here are in regard to the procedure
outlined in EB.AIR/GE.119975. Paties should be made aware that draft Guiddines for
Edimating and Reporting Emission Data to the UNECE now has beenfinalized, and is to be
discussed for adoption in the twenty-fifth session of the Steering Body in September 2001
(EB.AIR/GE.1/20016 and EB.AIR/GE.1/20016/Add1).



21  Emission Reporting Progress

38 of 48 Parties to the Convertion (79%) have submitted emission data in 2001.All Parties,
excef two, submitted some of their datain electionic format.

Regading the timeliness of submissions, 33% of the Parties submitted some data within
deadine the 31stDecenber2000(Figure 2.1). Thisis anincreaseof about10%relative to the
previous reporting. The increagd timeliness is probably a positive effect of the work
performed at MSC-W preparing county specific prefilled tades that were sernt out 17th
November 2000,together with a letter requesting emission daa from the UNECE Secretariat.
On the other hand, the modd runsand other assessment work performed at MSC-W nornelly
starts 1th March, and only 60% of the Parties had by then provided daa. The latest reports
were submitted in the end of May, five months after the deadine. It seens difficult for mary
of the Parties to submit their datawithin the established deadine. This has beentakeninto
accountin the new drat Guiddines for Estimating and Reporting Emission Data, where the
deadine for suomissions to UNECE has beenchangedfrom 31st Decenber to 31st Jaruary.
Submssionsfrom Parties not respecting this deadline will not beincluded in the work unde
the Convertion for thatyear.

This year's reporting induded 1999daa, upddes for previousyears and projectionsfor 2010.
As figures 2.2-2.4 illustrate; except for a considerabde increa® in reporting of POPs (Figure
24), reporing remained relatively condant with respect to the previous year. For the
traditiond pollutants, naiond total and sector daa for 1999 have been reported by
approxmately 63% of the Parties. Reporting of SO, and NOy is higher than the average,
namely 69% The corresponding figures for Heavy Metals (HM) and Pesistent Organic
Pollutants (POP$ are 54% and 44% Only four of the Parties reported sector data at SNAP
(Sdected Nomendature for Air Pollution) level 2 and data on produdion and use of POPs
(notshown).

Reporting on the methodobgy followed by the Paties to estimate emissionsis an important
mears for determining the comparahlity of the reported data, an issue being highly
prioritised An increa®d reporting of methodobgy differing from the recommendaionsfrom
the EMEP/CORINAIR Guidebookis therefore highly appreciated.
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22 Overview of datain the UNECE/EME P databas

An overview of reported nationd total, sector and gridded totals available from the EMEP
databese for eachPaty is shown in Annex |, Tales 10-18. Reported nationa totals, secta
data and gridded totals stored a8 MSC-W are outlined with crosses. Presert lack of data are
marked with bars. The first postion indicates data for national totals secand position
corresponds to sector daa and the third postion corresponds to gridded totals in the
50x50km? EMEP grid. An asterisk beneath the county name indicates that the reported data
has beensubmitted in the 150x150km? grid. The tables show supeior data coverage for SO,
and NOy (Tables 10 and 11). For NHsz, NMVOC, CO, CH4 and CO, (Tables 12,13,14,15and
16), the data gags are still substartial, egpecially in the 1980s POPsand HMs (Tables 17 and
18) with base year 1990, are only available for 50-65% of the Parties, and it has been almost
no reporting of gridded data. Parties are kindly requested to complete the time series
Furthermore, any revision of estimation methodobgies should involve updaing all figures,
both national totals,secta and gridded data,reported so far accadingly.

The griddad data plays an important part in the assessment donewithin EMEP. When Parties
fail to report gridded data for emissionsin 1995or later years, older data may be used in the
assessmens, and the spatial distribution of emissions may not reflect the present situation.
This will also affect the evaluation of trends, as spatial distribution of emissions can be
relevant for these. Gridded data split into sectors and information on the height distribution
are important elements in the description of transbounday fluxes of air pollution. Up to now,
only a maximum of 10 Parties have provided information on secta and height distribution of
gridded data. Information on the position and characteistics of Large Point Sources(LPS)is
extremely useful in shedding light on issues related to emission paterns, monitoring deta and
modd results. Only 9 Paties have so far reported emissionsfrom LPS.

Reporing of gridded data in the 50x50 km? EMEP grid, and the reporting of Large Point
Sources(LPS) needs to be strengthened, ard it is expectedthat these taks will be facilitated
as a consquence of the propogd new Guiddines for Estimating and Reporting Emission
Data. It is important to note tha the new Guiddines include a proposl for changing the
nunmbering of the EMEP grid.

2.3  Quality assessmant

It is the respongsbility of the Parties to assure that emission data submitted to the UNECE is
submitted within deadine, and is transparent, consistert, comparable, complete and accuate.
Once the emissian data is receivedfrom UNECE at the MSCW, and before loadng the data
into the datakase, the MSC-W assists the Parties in their quality control, by checking the
consistercy and completeress of data reported Ideally, transparency and comparahlity of
data submitted should be assured by the use of the EMEP/CORINAIR Atmospheic Emission
Inventory Guidebook In praxis, it is sometimes diffi cult or not desirable for al the Paties to
follow the methodobgy of the Guidebook Further, Partes often do not recatulate the whole
time series nor updde both nationd totals, sector daa and gridded data in respong to changes
in emission estimation methods all of which leads to inconsstendes tha cannot be
undersbod without an acconpanying explanaton from the Pary. The normal procedureis
that MSC-W corrects the idertified inconsistercies and other irregularities through direct
contact with nominated naiond experts from the reporting Party. Figure 2.1, indudes an
overview of the communication betweenMSC-W and the Parties national experts this year.
The figure shows that there is a needfor an initial quality check of emssion data submitted



by the Parties before loading theminto the datatase.Like for the precedng reporting, 50% of
the Parties submitting datato UNECE, receivedcomments from MSC-W (Figure 2.1) . The
respone of nationd experts to the MSGW inquiries for incondstency was good.
Approximately 70% of all inquiriesmade by MSC-W during spring 2001 receved an answer
before July 2001,and thisis 10%lower than last year.

In spite of the extensive communication with the national experts, the databese still contains
emission figures that needs to be explained and or corrected This is particulady true for some
of the sector data reported, were the trendslook rather peculiar. MSC-W, or any user of the
officially repored data in the EMEP datbase,cannotat presentcheck the accuracyof the
submitted data. Sometimes there might be desirable to also have the possibility to assist
Partes in assuring the accuracyof the repored data, andthis is refleciedin the proposednew
Guidelinesfor Emission Rejorting, where reporting of activity data is included. We envisage
that the Task Force on Emission Inventory and Projection (TFEIP) could be the forum where
naiond experts and the EMEP Centres have the opporunity to discuss the qudity of
emission data alsowith respectto accuacy.

3. EmissionData for the Modelling Assessmantsat the MSC-W

An improvenmen in emission inventories used for modelling at MSC-W this year is the
inclusion of gridded data reported to the UNECE from Gemany and Greece.Thesetwo
countieshawe repored griddeddata for the first time this year (Greeceonly in the 150x150
km? thouch). Also gridded data reported earlier has now become available in the EMEP
database. Overview maps of the origin and vintages of gridded data used in this year's
modelling activities are included at the end of this chapter (Figures 3.6-3.10). Efforts have
also been made in orde to improve the vertical distribution of emissionsand are reported in
section 3.3.

Last year many Paties had recalcuated their emssions. As can be seenin tabdes3.1-3.5, a
few Parties haverecalcuatedtheir emissions alsothis year(emissian figures marked in bold).
The upddes concern both increases and decreases even within the same county, and are
mostly bdow 10% of values reported in year 2000for all the compoundstabulated here (SO,
NOy, NH3, NMVOC and CO). All upddes are smaller than 30%, except for Germany, SO,
1998 and Latvia, NMVOC, 1992 . Eleven of the Partes recatulated a part of their NOy
invertory, and only five recalcuated parts of their NH3 inventory (including Estonia tha
provided NH; daa including emissions from agriculture for the first time). The number for
SO issix, and for NMVOC and CO, nine Paties.

The year 2010projectionsestimates for EMEP have been derived the following way, listed in
priority sequence: 1. Report ed emissions (if equal or smaller than the emission ceilingsin the
Probcol to the 1979 Convention on LongRange Transbounday Air Pollution to Abae
Acidification, Eutrophication and Ground-level Ozone (The Gothenburg Protocol) , 2. The
Gothenburg Protoca Emissian Ceilings, 3. 1A SA, Ref. 8 Scenaio® (Amann et a. 2000)
(for nonSSignatories to the Probool), 4. Last reported emission figure.

1) The Referencescenari® (REF 8), takesinto accounthe commitmentsf the GothenburgProtocol. REF8 takesinto accounmnationaland
intermational legslation (CLE ). Emissians resuting from the CLE estimateswere in the scerario regacedby emissio ceilings of the
Protocol, if they were lower than the CLE estimates.



Emission data for modelling are based on official submissions to the Convertion. However,
since these do not fully cover the EMEP modelling domain for all yeas of intereg (1980-
1999, 2010),data gaps are filled in with egimatesfrom availade documented sources or are
derived in collabordion with experts from the MSC-W and CCC (Chemical Co-ordinating
Certre) of EMEP. A brief description of the total, secta and gridded dataused for modelling
is givenbelow.

3.1 National and Regional Total Emissions

Annual totals for missng yearsare basedon linearinterpolation of the most recentoffi cial
values In the cas of projections, the procedure outlinedabove is used.

The updaed nationd totals for SO,, NOy, NH3, NMV OC and CO used for modelling for the
years1980, 198541999 and 2010 are thosereceved at the MSC-W by June 2001 and are
displayed in Tables 3.1-3.5. Officia values are displayed with no background. Data dravn
from other sources or interpolated are shaded grey. Updaes from last year's reporting are
printed in bold. All nationd figures refer to anthropognic emissionsonly. Volcanic sulphur
emissions reported by Italy are listed separately:.

Tabesdisplaying data for modelling purposesexclude emissions from Camada, United States
the EuropeanCommunity, Liechterstein, Monacoand Kyrgyzstan asthey are not usedin the
modd calculations On the contrary, emissions from Albania (nonPaty to the Convention)
and Kazaklstan, along with sevedl Asiatic and North Africanregions, are included in these
tabesasthey are confinedto the EMEP modelling domain.

For modelling purposes Geman emissions are split into Germary former Eag and Germary
former West based on the 1999 gridded data reported. The Russian Federation emissions
reported are divided into the four pats. Kola/Karelia, St. PdersburgNovgorod-Psov,
Kaliningrad and Rest of the Russian Federation. The split factors used for the Russian
Federation are based on the 1996gridded data reported.

In the absernce of arny official figures, the emissin estimatesused for all years are those
suggested by IIASA (Amann et a., 2000) for SO, (Albana), NOy (Albania, Bosia and
Herzegwina), and for NH3 and NMVOC (Albana, Bosnia and Herzegwina, FYR of
Macedonia and Yugoslavia). Moreover, emission figures for NH3 reported by Belamus and
Ukraine did not include agiiculture, and have therefore also beenreplacedby I|ASA estimates
(219and 729Ktonnes respectively).

For Albana, Bosnia and Herzegwina, Cyprus and Y ugoslavia official emssion estimatesfor
CO are missing for all yearss and are not available in other databeses.In thesecasesit is
assumed tha CO emissionsare equd to 3.5 times the NOx emissions This crude assumption
is in line with the respective ratios for other counties for which NOx and CO data are
availabe.

The extension of the EMEP grid to the east has led to indusion of additiond areas in the
modelling domain. Thes are the whole of Azetbaijan, Syria, Lebanon, Israel, and pats of
Uzbekistan Turkmenistan Iran Irag, Jordan and seveml regions of North Africa. For SO,
and NOy emission totals for these areas are derived from the 1985 GEIA (Globd Emission
Inventory Activity) emission inventories (Benkovitz et a., 1996). For NH3 totals are drawn
from the 1990¢lobd emission inventories developed at the Nationd Inditute of Public Health
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and the Environment (RIVM), the Netherlands NMVOC and CO emissionsfor these regions
have been deduced from those of NOy usng the assumptions described above. Gridded SO,
and NOy daa for Turkey, several Asiatic Areas and North Africa are drawn from the 1985
GEIA inventories while in the cae of NH3; the comprehensive RIVM globd inventory
(Bouwman et al, 1997)is used for all these regionsand Cyprus

Total releasesof SO,, NOy, NMVOC and CO from ship traffic in the Atlantic Ocean the
North Sea, the Baltic Sea, the Black Sea and the Medterranean are used as estimated by
Lloyd's Register of Shipping. These emissionsrefer to 1990and are disaggregated at 50x 50
km* spatial distribution.

With regard to natural emissions major contributionsare volcanic releases of SO, reported by
Italy for the period 1980-1999,and estimates of gridded biogenic emissionsof sulphur(DMS)
over the sea estimated by Tarrason et al. (1995).These are listed separately in tables 3.1-3.5.
Reported naturd emissionsother than volcanic sulphurare notincluded in these tables.

3.2 Source Secbor Emissionsin the EM EP Area

Soure sector emissionsare available at the EMEP web site: http: //www.enep.int/
The secta categoiesusedin the assessermt work is displayedin tabe 3.6.

Table 3. 6 The CORINAIR/ UNECE source category split of emissns
SOURCECATEGORY SO, NO NHs NMVOC|CO
1. Combustion in energy and transformation industries

2. Norrindustrial combustion plarts

3. Combudtion in manufacturing industry

4. Production proceses

5. Extraction and distribution of fossil fuels ard geotremmal energy

6. Solvert and other prodwct use

7. Roadtrarsport

8. Other mobile soucesard machinery

9. Wase treament and disposal

10. Agricuture

11. Other sourcesard sinks

Dark shaled boxes indicate major (minimum 10% of totd) soure categories

The gridded secta data preparedatthe MSC-W for modelling for 1999are based on the latest
officia sector submissions In theabsence of offi cia daa, a standad sector split is assumed
derivedfrom averaging secta datareportedby all Parties Talde 3.7 lists the percertageof the
totalsdistributed betweenthe 11 sectas.

Table 3.7 Default sector split as% of total emissionsused at MSC-W

Conponat | S1 S2 S3 A S5 S6 S7 S8 S9 S10 Sl11
SO 63 6 17 9 2 0 2 1 0 0 0
NOx 24 6 9 3 1 0 42 14 0 1 0
NH3 0 0 0 4 0 0 1 0 7 84 4
NMVOC 0 3 1 7 6 11 25 1 0 0 46
CO 1 7 14 5 1 0 68 4 0 0 0
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Table 3.1 Emissionsof sulphur (1000tonnes as SO, per year)

Party/Year 1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
|Albania 3 72| 72, 72| 72| 72, 72 72| 72| 72| 72, 72 72| 72| 72| 72 72 55|
IArmenia ! 141 100.2| 111.2 110.6] 104.1] 62.7 72 59.5] 44 1] 5.5] 4.2 2.5 1.5 0.4 3.31 0.84 73|
Austria 12 384.5| 190 171.4] 152.9] 115.1] 102.1 91 82.2 63.4 60.3 57 56.4 52.9 50.6 46.6 42 39|
Belarus 2 740 690! 690 761 720! 668 637 652 458 382 324 275 246.3] 208.5 190 163.7 480
Belgium L2 828 400 377 367 354 325 372 334 318 297 253 246 240 220 212 186 106}
Bosnia and Herzegovina 8 480 480 480 480 480 480 480 480 480 480 480 480 480 480 480 480 415
Bulgaria 12 2050 2314 2367 2420 2228 2180 2008, 1665 1115 1426 1480 1476 1420 1365 1251 943 856}
Croatia 12 150 165 168 171 174 177 180 108| 106.7 113.7 89.3 70.4 66.2 80.4 89.5 90.7 70
Cyprus 2 28| 35, 38 39 42 42, 46 33 39| 43| 42 41 45| 47| 49 50 39|
Czech Republic t2 2257 2277 2177 2164 2066 1998 1876 1776 1538 1419 1270 1091 946 701 443 269 283
Denmark 2 452.1| 343.5| 292.2| 258.8] 254.9| 197.7| 182.6| 241.1] 188.3 154| 156.4| 148.5| 179.6| 110] 76.92| 55.91 50
Estonia 2 287 254 256 255 254 254| 252.1| 245.6] 187.4| 153.8 149.1 118.5| 125.2] 119 110 102.5] 57.4]
Finland 2 584 382 331 328 302 244 260 194 141 123 114 96 105 99 90 87 110}
France 12 3211, 1479 1343 1329 1220 1379 1278 1389 1211 1052 990 934 913 767 808 682 400
Georgia 230.2| 273.2| 255.3] 258.3] 255.3] 249.1] 248.3 194| 135.2 71.4] 46.9 20.3| 30.1 33.1] 20.18 8.61 8.61]
Germany L2 7514 7732 7641 7396 6487 6165 5321 3996 3307 2945 2473 1994 1405 1127 899 831 550
Greece 12 400 500! 502 503 504 505 506 549 556 551 526 551] 540 531 540 540 546
Hungary L2 1633 1404 1362 1285 1218 1102 1010 913| 827.3| 757.3 741 705 673.2] 658.5| 591.8| 590.2 550
Iceland 2 17.8 18.1] 18.4 16.2 17.5 17.3] 24 23.1 23.9 24.5 23.8 23.9) 24.1 24.5 26.8 26.8| 29.4]
Ireland L2 222 140 162 174 152 162 186 180 172 161 175 161] 147 166 176 157 42]
Italy ! 3757 1901 1929 2029 1963 1854 1651 1539 1394 1333 1271 1322 1250 1075 1039 923 500
Kazakhst an 140 140 140 140 140 140 140 140 140 140 140 140 140 140| 140 140 140}
Latvia t 119 119 119 119 119 119 119 90 79| 73] 86! 59 59 44, 40 33 107
Lithuania 2 311 304 316 316 300! 298] 222 234 139 125 117 94 93] 77| 94 70 145
Luxembour g 2 24 16 16 16 16 15 15 15 15 15 13 9 8 6 4| 3.822 4
Nether lands 12 490 258 264 263 250! 204 202 173 172 164 146 147 135 118 107 100 50
Norway L2 137.3 98.2 91.4 73] 67.6 58.3 52.7 44.3 36.5 35.2 34.8 33.8| 33 30.2 29.8 28.7 22
Poland 12 4100 4300 4200 4200 4180 3910 3210 2995 2820 2725 2605 2376 2368, 2181 1897 1719 1397
Portugal ! 266 198 234 218 204 281.7| 359.4| 345.6 409 360| 338.9] 365.6] 323.4| 341.3] 374.9| 374.9| 170
Republic of Moldov a L2 308 282 297 317 273 238 265/ 259.8| 168.2| 156.4] 108.5| 64.06| 67.03] 36.13|] 32.08] 12.05 135
Romania t 1055 1255 1293 1305 1469 1517 1311 1041 951 928 912 912 912 912 912 912 918§
Russian Federation 8 7161 6191 5707 5622 5145 4677 4460 4392 3839 3456 2983 2838 2685 2449 2208 2003 2343
Slovakia ! 780 613 604 614 589 573 543 445 380 325 239 239 227 202] 179 171 110}
Slov enia L2 234 241 247 222 210! 211 196 180 186 183 177 125] 112] 118 123 104 27)
Spain ! 2836 2393 2267 2139 1787 2122 2049 2050 2040 1919 1875 1721 1498 1498 1498 1498 774
Sweden 12 491 266 272 228 224 160 119 96 88| 87| 82, 79| 83| 51 49 63 67
Switzerland L2 116 76 68 62| 56 49 42 41 38| 34 31 34 30 26 27.6 25.5 26}
The FYR of Macedonia 3 17 17 17| 17 17 17 17 17| 17 17 17 17 17| 17 105 105 81]
Turkey 2.4 204.5| 519.8| 674.4] 606.4] 443.1] 740.7| 764.7| 840.6] 821.3] 767.8] 991.5 1016 1172 1234 1361 1347 995
Ukraine 8 3849 3463 3393 3264 3211 3073 3782 2538, 2376 2194 1715 1639 1293 1132 1132 1132 1457
United Kingdom 2 4880 3750 3910 3908 3839 3720 3754 3568 3447 3105 2665 2348 2010 1637 1567 1187 612.2|
'Yugoslav ia 2 406 478 470 484 502 506 508| 446 348 401 424 462 434 522 521 521 1135
North Africa 5 413 413 413 413 413 413 413 413 413 413 413 413| 413 413 413 413 413]
Remaining Asian areas 5 869 869 869 869 869 869 869 869 869 869 869 869 869 869 869 869 869
Baltic Sea 228 228 228 228 228 228 228 228 228 228 228 228 228 228 228 228 228
Black Sea 57 57 57 57 57 51 57 57 57 57 57 57 57 57 51 57 57
Mediterranean Sea 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189 1189
North Sea 454 454 454 454 454 454 454, 454 454 454 454 454, 454 454 454 454, 454
Rem. N-E Atlantic Ocean ° 901 901| 901] 901] 901] 901] 901| 901f 901] 901] 901 901| 901| 901f 901] 901 901
Natural marine emissions ° 743 743 743 743 743 743| 743 743 743 743 743 743| 743 743 743 743 743
\Volcanic emissions 6 2144 2144 2144 2181 2114 2493 2607 1645 2235 2027 1918 2000 2000 2000 2000 2000 2000
Total 60361| 53126 52341| 51739| 48992| 48213| 46345 41176| 37977 35716| 33210 31457| 29516 27561| 26469 24705| 22829

Footnotes1-3 concerningthe year 2010 projections:1) The GothenburgProtocol emission ceiling. 2) Officially reported by the Party 3) IIASA, REF 8
scenaio (Amann etal. 2000)

4) Sumof secor da@ 5) The part inside the EMEP domain of calculation. "Remaining Asian areas'refers to Azetbaijan, Syria, Lebanon |srael and parts of
Uzbekistan, Turkmenistan, Iran, Iraq and Jordan. 6) Natural emissbnsreported by Italy.

Updates from MSC-W Note 1/00 (Vestrengand Staren, 2000)are marked in bold. Emisspn figuresinside grey boxesare drawn from opensources(see
text) or interpolatedby MSC-W. All other figuresare as repoted from the Paties to the CLRTAP.
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Table 3.2 Emissions of nitro genoxides (1000tonnes as NO, per year)

Party/Year 1980| 1985 1986) 1987| 1988 1989] 1990 1991] 1992| 1993] 1994 1995 1996| 1997| 1998 1999| 2010
Albania 3 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 36
Armenia 15.4 44.8 53 51.5 55.5 51.2 46.2 40 21.8 12.1 11.9 14.9 11.4] 15.1] 10.95 10.61 46
austria ' 2 227.8| 216.7| 212.7| 209.1] 201.9] 194.4| 192.6| 196.2| 186.7| 174.7| 181.7 170.4| 165.6] 172.3] 170.8 170.8 107
Belarus 2 234 238 258 263 262 263 285 281 224 207 203 195| 172.7[ 188.5 164 142 180
Belgium 12 442 325, 317, 338 345 357 339 335 343 341 342 336 316 306 312 292 181]
Boshia and Herzegovina 8 80 80 80 80 80 80, 80 80, 80 80 80 80 80 80 80 80 60)
Bulgaria L2 416 416 416 416 415 411 361 256 230, 242 230 266 259 225 223 202 266
Croatia ™2 60) 74 77, 80 82 85, 87.6 65 56.2 59.3 65.5 65.7] 68.6 73.3 76 71.1] 87|
Cyprus 2 13| 14 15 16 17 17 18 16 19 20 20 19 21 21 22 22 23
Czech Republic L2 937, 831 826 816, 858, 920 742 725 698 574 435 412 432 423 413 390 286
Denmark * 273.2 292| 321.8| 304.7| 295.1] 276.7| 271.7] 3145 268.4 267| 270.7| 251.4| 291.7| 250.2| 231.9] 210.2 127]
Estonia 3 70) 70 70 70, 70, 69 67.7| 63.33] 39.35| 38.05| 41.08| 42.06| 44.36| 44.75| 46.01] 39.62 73]
Finland * 2 295 275 277, 288 293 301 300 290 284 282] 282 258 268 260 252 247 170]
France L2 2014| 1817| 1776 1807| 1808 1858 1865| 1930 1886| 1772 1731 1700[ 1684 1633| 1592 1530 860
Georgia 121] 140.4[ 133.8| 134.1] 134.6| 130.6 129.5| 1125 47.8 32.5 20.8 26.6 49.6 54.5 42.35| 30.14| 30.14]
Germany L2 3334 3276 3286 3327 3208 2989 2706 2493 2303 2189 2038| 1967 1877 1781 1709 1637 1081
Greece © 2 306 306, 313 320 322, 324 326 333 334 331 342 341 378 361 382 382 344
Hungary 12 272.9| 2625 264.2| 264.9] 257.8| 246.8 238| 203.1] 183.3 184 187.4] 190.1] 195.8] 199.5| 202.6 221 198]
Iceland 2 21.2 20.5 22.3 24 24.9 25.3 26.3 26.7 28.4 29.3 29.2 28.4] 29.6 28.6) 27.7] 27.7 30]
Ireland L2 73] 91] 100 115 122 127 118 120 130 119 115 115 120 118 122 119 65|
Italy ! 1638 1614 1690 1811 1854 1917 1938 1984 2010 1990 1789 1768 1744 1662] 1594 1485 1000
Kazakhst an 76| 76 76 76 76 76 76 76 76 76| 76 76) 76 76 76 76) 76|
Latvia 2 102 102 102 102 102 102] 102 74 63 56| 48 42 35 44 42 39 81
Lithuania 2 152 166 169 171 172 173] 158 166 98 78| 77 65 65 57 60 54 110]
Luxembour g 12 23] 21 21 22 22, 23 23 23 24 25 23] 21 22 18, 17) 16.09 11
Nether lands 2 583] 589 587, 599 602, 584 580 568 556, 535 510 498 501, 453 423 408 260
Norway L2 189.6| 212.8| 227.9] 228.6 224| 222.7| 219.2 210| 208.2| 216.7| 213.8 214.2| 223.1] 223.9 225 230.6 156
Poland h2 1229 1500 1510 1530 1550 1480 1280 1205 1130 1120 1105 1120 1154 1114 991 953 879
Portugal ! 166 96 110 116 122 214 317| 332.7| 354.4| 341.8 344.9] 357.8| 354.4] 360.9] 369.3] 369.3 260
Republic of Moldov a L2 58] 66 72, 71 74 70 100 97 67.3 53] 46.2 38.2 38 36.5) 21.7] 16.91 90
Romania ! 523 542 559 580 590, 579 546 464 357 318 319 319 319 319 319 319 437
Russian Federation 1734| 1903 1871| 2653| 2358 2553| 3600[ 3325| 3093| 3054| 2685 2570 2467| 2379 2488| 2494 2653|
Slovakia 197| 197 197 197 212, 227| 226 205, 191 184 174 182 130 125 130 118 130]
Slovenia L2 51 53 58 57, 59 58, 63 58 58 63| 66 67 70 71 64 58, 45
Spain . 1019 934 957| 1003| 1030[ 1131] 1156 1210| 1240| 1202| 1214 1216 1194| 1194 1194 1194 847
Sweden *? 404 426 432 437 432 418 338 339 329 324 331 301 302 270 257 261 148]
Switzerland 2 170| 179 176 174 172 169 154] 146 138 129 124 120 113 107, 104 99 79
The FYR of Macedonia ° 39 39 39 39 39 39 39 39 39 39 39 39 39 6| 15.22| 15.22 29
Turkey 24 355.6] 474.1] 518.3] 559.7| 556.5| 597.4 628 633| 651.2| 730.5 715| 776.5] 847.4] 852.4| 833.8 911 2044
Ukraine 2 1145 1059 1112| 1094 1090 1065| 1097 989 830 700 568 531 467) 455.2| 455.2| 455.2| 1094
United Kingdom 2 2580 2539| 2620 2729| 2783| 2786 2756| 2631| 2552| 2358 2260| 2088 2013| 1844| 1732 1603| 1167
Yugoslav ia 2 47 58 58 60 63 62, 66 57 50, 54 52 59 57 66 66 66 147]
North Africa s 96 96 96 96, 96, 96 96 96 96 96| 96 96 96 96 96 96 96
Remaining Asian areas ° 212 212 212, 212 212, 212 212 212 212 212 212 212 212 212 212 212 212
Baltic Sea 352 352 352 352 352, 352 352 352 352 352 352 352 352 352 352, 352 352
Black Sea 86 86 86 86, 86, 86, 86 86 86 86 86 86 86 86, 86, 86, 86
Mediterranean Sea 1639 1639| 1639 1639| 1639| 1639 1639| 1639 1639| 1639 1639 1639 1639 1639| 1639 1639| 1639
North Sea 648 648 648 648 648 648 648 648 648 648 648 648 648 648 648 648 648]
Rem. N-E Atlantic Ocean ° 1266] 1266 1266| 1266| 1266 1266| 1266 1266| 1266| 1266| 1266| 1266| 1266| 1266| 1266 1266| 1266
Natural marine_emissions 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]
\Volcanic_emissions 0| 0| (o) 0 0 0 0 0 0 0 0| 0| 0| 0 0 0 0|
Total 26010] 25959 26304| 27557| 27357| 27595 27985 27035 25801| 24924| 23729| 23270 23018| 22292| 21880| 21388| 20292

Footnotes1-3 concerningthe year 2010 projections:1) The GothenburgProtocol emission ceiling. 2) Officially reported by the Party 3) IIASA, REF 8
scenaio (Amann etal. 2000)

4) Sumof secbor dat 5) The part inside the EMEP domain of calkulation. "Remaining Asian areas"refers to Azetajan, Syria, Lebanon,srael and parts of
Uzbekistan, Turkmenistan, Iran, Iraq and Jordan.

Updates from MSC-W Note 1/00 (Vestrengand Staren, 2000)are marked in bold. Emissbn figuresinside grey boxesare drawn from opensources(see
text) or interpolaiedby MSC-W. All other figuresare as repoted from the Paties to the CLRTAP.
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Table 3.3 Emissions of ammonia (1000tonnes as NH; per year)

Party/Year 1980 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995| 1996 1997 1998 1999 2010§
JAlbania 8 32| 32| 32| 32| 32] 32| 32 32 32 32| 32] 32 32 32| 32| 32] 35
JArmenia L2 25| 25 25| 25| 25 25 25| 25| 25| 25| 25| 25| 25| 25| 25| 25| 25
JAustria L2 78.4 81.4] 81 80.2] 79 79.9] 79.9 79.2] 76.4) 76.2] 75.9] 74.2] 72.6| 72.1 71.8] 70.3] 66]
Belarus 3 219 219 219 219 219 219 219 219 219 219 219 21! 219 219 219 219 158
Belgium b2 89 89 92| 95| 98] 101 107 93] 92| 97| 96| 97 99| 99| 102 103] 74
Bosnia and Herzegovina 8 31 31 3] 31 31 31 31 31 31 31 31 3 31 31 31 31 23
Bulgar ial' 2 144 144 144 144 144 144 144 124 111 109 101 99| 83| 77| 66| 60 108
Croatia L2 37.1 37.1 37.1 37.1] 37.1] 37.1] 37.1] 31.7] 26.8 25.5] 24.2) 24.9 23.4] 23] 23.3] 24.4] 30§
Cyprus 4 4 4 4 4 4 4 4 4 4 4 4] 4] 4 4| 4
Czech Republic L2 156 156 156 156 156 156 156 134 115 99| 91 86| 81 81 80| 75) 107
Denmark ! 125 134.9 135 131.4] 127.8] 128.3 127.9 123.6] 120.7] 116.9] 112.2 105.2) 100.6) 100] 100.9] 95.99 69
Estonia 3 2425 2425 2425 2425 24.25| 24.25 2425 22.24] 18.47] 13.36 12.59] 10.97 9.55 9.74] 9.76) 8.47| 29
Finland 2 39 43| 41 45| 42| 40 38| 39.5 41 39| 37| 35.2) 35| 38| 37.8 35.2] 31
France 12 805 807 812 807 788 788 790 787 776 768 774 781 795 803 807 805 780)
Georgia 97| 97| 97| 97| 97| 97| 97| 97| 97| 97| 97| 9 97| 97| 97 97 97]
Germany 2 835 857 846 845 835 823 765 673 649 638 639 635) 635 625 632 624 550
Greece L2 79 79 79 79 79 79 79 78] 75| 75| 73] 85| 73] 71 74 74 73
Hungary L2 157| 150] 170 150] 160] 170] 124 93] 84 77| 76| 77 78| 76| 73.53] 71.09 90§
Iceland 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Ireland 12 112 112 112] 112 112 112 112 115 117, 117 119 120| 122] 123| 127 127 116
Italy ! 479 487 495 497 499 481 466 451 440 449 459 461 430 443 438} 448 419
Kazakhst an 18 18| 18 18 18 18| 18| 18] 18] 18] 18] 1 18] 18] 18 18 18
Latv ial 44 44 44 44 44 44 44 42| 33| 20| 17, 17 16| 15 13 12 44
Lithuania 2 85| 89 89 90| 89 86| 84 85| 81 80| 80| 38| 36| 35| 35| 29| 84
Luxembour g 2 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7| 7.288 7
Nether lands 2 234 248 258 258 237 232 226 228 180, 191 166 146 146 188 170 175] 128
Norway 2 22.5] 23 23] 23] 21.3 22.8 22.9 23.9 25| 24.8| 24.9 25.9 26.5] 26.3| 27.1] 26.6) 23
Poland L2 550 550 550 550 550 550 508 450 447 382 384 380 364 350 371 341 468
Portugal ! 104.6] 104.6| 104.6] 104.6) 104.6/ 104.6] 104.6) 100.1] 106.6| 99.3] 92.7] 101.7| 99.1]  100.5) 103] 103 108
Republic of Moldov a L2 52.7| 57.9 56| 54 53] 50 49| 49 44 37| 35| 33 31 25| 25| 24.8] 42
Romania1 340 343 350 329 339 341 300 267 255 223 221 22 221 221 221 221 210
Russian Federation s 1189 1239 1286 1277 1269 1258 1191 1161 1084 903 772 824 749 730 675 657 894
Slovakia ! 62.9 62.9 62.9 62.9 62.9 62.9 62.9 59.2) 51 45.2) 42.6 41.2) 41.4 38.4 34.7] 36.1] 39
Slov enia L2 24 24 24 24| 24| 24 24 23] 23] 23] 22| 22 22| 19 20| 20) 20
Spain ! 396 420 435 474 475 487 472 468 468 448 470 467 517 517 517 517 353
Sweden 12 54 54 54 54 54] 53] 51 51 61 61 61 61 61 59| 59 55] 57]
Switzerland 12 77| 73.7| 74 73] 73] 72| 71.5 61 62] 63| 63| 69.2) 71 71 68.3] 68.3] 63
[The FYR of Macedonia 8 17| 17 17] 17 17 17 17| 17| 17| 17| 17| 17| 17| 17 17, 17] 16
[Turkey 321 321 321 321 321 321 321 321 321 321 321 321 321 321 321 321 32
Ukraine 3 729 729 729 729 729 729 729 729 729 729 729 729 729 729 729 729 592
United Kingdom ! 365.3] 365.3] 365.3] 365.3] 365.3] 365.3 365.3 360[ 343.8] 343.3] 345.4| 337.1f 334.8] 341.1] 349.4] 348.3 297

ugoslav ia 3 90| 90 90| 90 90 90 90 90 90| 90| 90| 90| 90| 90| 90| 90| 82
North Africa * 235 235 235 235 235 235 235 235 235 235 235 235] 235 235 235) 235 235
Remaining Asian areas 4 303 303 303 303 303 303 303 303 303 303 303 303 303 303 303] 303] 3034
Baltic Sea 0] 0| 0 0| 0| 0| 0| 0 0 0 0 0] 0 0 0 0 0
Black Sea 0] 0| 0 0| 0| 0| 0| 0 0 0 0 0] 0 0 0 0 0
Mediterranean Sea 0 0 0] 0) 0) 0] 0 0] 0] 0] 0 0] 0 0 0 0 0
North Sea 0] 0] 0f 0| 0] 0] 0] 0j o) 0| 0| 0 o) o) [ [ 0
Rem. N-E Atlantic Ocean 0 0| 0 0| 0 0) 0 0] 0 0) 0 0] 0 0 0 0 0
Natural marine emissions 0] 0 0] 0) 0) 0] 0] 0] 0] 0] 0] 0l 0| 0] 0] 0) 0

olcanic_emissions 0 0| 0 0 0) 0) 0 0| 0| 0| 0| 0| 0 0 0 0 0
[Total 8892 9031} 9131 9117 9073] 9047| 8757 8403] 8138| 7775 7554 7607 7504 7508| 7463 7387 7285

Footnotes1-3 concerningthe year 2010 projections:1) The GothenburgProtocol emissionceiling. 2) Officially reported by the Party 3) IIASA, REF 8
scenaio (Amann et al. 2000) Armenia, Belarus and Ukraina hawe reported more emissbn figures, but enmissons from agriculture were not includedin the

estimates.

4) The part inside the EMEP domain of calulation. "Remaining Asian areas” refers to Azetbajan, Syia, Lebanon,Israel and pars of Uzbekistan,
Turkmernistan Iran, Irag and Jordan

Updatesfrom MSC-W Note 1/00 (Vestengand Staren,2000)are marked in bold. Emisson figuresinside grey boxesare drawn from opensources(see

text) or interpolatedby MSC-W. All other figuresare as repoted from the Paties to the CLRTAP.
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Table 3.4 Emissionsof non-methane volatile organic compounds (1000tonnes as NMVOC per year)

Party/Year 1980/ 1985( 1986 1987) 1988 1989 1990, 1991] 1992 1993] 1994] 1995 1996] 1997] 1998 1999 2010
Albania ° 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31 41
Armenia * 257 92.7 98.1] 104.3 92.5  90.2 81 69.9 309 19.9 17.1 23.4 17.8 35.1] 16.94] 17.47| 8]
Austria -2 353.2] 359.8] 373.3] 376.1 378.3] 367.8] 344.7| 314.2] 280.4 269 259.2) 260.2) 249.4] 245.6] 236.3] 230.7| 159
Belarus 549 516 506 509 535} 511 533 546 412 372 366 367| 327.7] 344.7 294] 239.9 321
Belgium L2 688| 688 621 554 488 420 354 313] 313] 311 305) 294 274 270 277| 271 144]
Bosnia and Herzegovina i 51 51 51 51 51 51 51 51 51 51 51 51 51 51| 51] 101 48
Bulgaria h2 309 309 309 309 309 263] 217] 178] 179 208| 175 173 147| 120] 132 118] 185
Croatia ™ 2 105| 105 105 105 105} 105 105 86.5 63.7 69.3 74.7 74.1] 81.5] 79.5] 78.5] 72.9) 90)
Cyprus 13| 14 15| 16 17] 17| 18] 16| 19 20| 20| 19 21 21 22| 22| 23
Czech Republic 12 275| 275 307| 339 371 403 435 398 359 338| 310 286 284 272 269 248 220)
Denmark > 203 196.7| 198.5( 199.4[ 19551 194.3] 169.3 167.2| 161.7| 158.6) 150.9] 146.9] 146.5| 136.8 133.9| 128] 73]
Estonia 2 81 81 83 83| 84 87| 884 819 454 416 4465 47.5 50.2| 53.92 53.7| 4233 442
Finland L2 210 210 210 210 213] 211 209 206 203] 195 188 185 173 173] 172 168| 130
France "2 2707| 2707| 2707| 2707 2707| 2671 2459 2438 2389 2266 2133 2055 1991] 1914| 1860| 1784 1100f
Georgia 455 485 47.6] 48.2 47.8 46]  46.4 8.2 3.9 2.2 1.7] 1.5 2.4 2.8 10.84] 18.63] 18.63]
Germany 2 3224 3190] 3218 3273 3255 3202 3221 2796 2539 2326 2158 2024] 1896| 1805 1723| 1653] 995
Greece '° 334 334 334 334 334 334 334 338| 340 348, 357 362 376 384 397 397 261
Hungary L2 215| 232 263 228 215 205 205 149.6] 141.8 149 142.4) 150.3 150.1] 145.4] 140.6 149 137]
lceland 7.7] 8| 8.4 11.9 12.6) 12.6) 12.8] 14.3| 14.1 13.6) 14.2 12] 12] 9.8] 10) 10) 6.6
Ireland *? 110 110| 110f 110| 110} 110) 110} 1114 114 108 107| 104 110 114 115) 95) 55
Italy * 2179 1992| 2019| 2088 2124 2215 2213 2293 2338 2344 2349 2368 1934 1861 1764 1671 1159
Kazakhst an 76| 76| 76| 76| 76} 76| 76} 76| 76} 76| 76| 76| 76) 76| 76| 76| 76
Latvia * 179 179 179 179 179 179 179 116} 84 113 101 64] 48 74 67| 64] 136)
Lithuania 100 112 108 108 109 109 108} 1114 66| 52 52 77 82 81 79 68 84]
Luxembour g 2 15| 15| 16| 16 17] 18] 19 19| 18] 18 18 16 16 15] 13  14.92] 9
Netherlands 2 579 502 489 485 538] 468| 502 462 438] 405 389 365) 362 317 298| 282 185)
Norway L2 176| 231.4] 249.4 256 249 275.8] 301.7| 2949 3235 339.6] 354.2] 368.8] 373.2] 368.5| 350.3] 350.6 195
Poland * 1036| 1011f 1029 1014) 1026 1016 831 833 805 756 819 769 766 774 730 731 800
Portugal ! 199 199 235 271 308 344 379.9] 408.7| 436.3 444 442.7| 461.6| 437.3] 498.8] 483.7] 483.7 202]
Republic of Moldov a L2 105| 105 101 102 102} 96 157 151.2 99 74.5 65.6 61.7] 64.4 68.8] 42.9 22.14 100]
Romania * 829 787, 830 884 846} 812 772 678 627, 634 638 638 638 638 638 638 523
Russian Federation ° 2843| 2496| 2338 2807| 2790] 3715 3566| 3259 3204 2979 2861 2507| 2576| 2338 2332| 2355 2786
Slovakia 148| 148 148 148 148] 148| 148] 136 124 122 108| 107| 104 90] 87 79 140
Slovenia 2 39, 39, 39, 39 39 42 44 41 40] 42 44] 44 49 48 42 40 40
Spain ! 2572| 2594 2622 2679 2711f 2759 2790| 2737| 2649 2485 2697| 2635 2515 2515/ 2515| 2515 669
Sweden * 600 600 585 570 555) 541 526 517| 485 483 478 457 458 417 413 421 241
Switzerland 2 323 324 318, 311 305} 298| 279 261 242 226 213 200 191 182] 173] 165) 144]
The FYR of Macedonia ' ° 19 19| 19 19 19 19 19 19 19 19| 19| 19 19 19 19 3 19
Turkey 24 359 379 403 430.3] 449.8 453| 462.2| 457.2] 478.6] 527.1f 515.5| 581.3 613.1 619.7] 614.6) 613 1925
Ukraine ° 1626] 1626| 1660 1687| 1604] 1512] 1369 1302 1171 972| 1024 811 718 665 665) 665] 797]
United Kingdom ! 2373| 2475|2531 2594 2662 2693| 2657| 2592| 2491 2387 2340 2215 2152 2050 1917| 1744] 1200f
[Yugoslav ia 8 142 142) 142) 142 142 142 142 142 142) 142 142) 142 142) 142] 142 142 139
North Africa ® 96| 96 96 96 96 96 96 96 96 96 96| 96 96 96 96 96 96]
Remaining Asian areas ° 212| 212| 212 212] 212 212 212 212 212 212 212 212 212 212 212 212 212
Baltic Sea 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8
Black Sea 2| 2| 2 2| 2] 2] 2] 2| 2] 2| 2 2| 2| 2| 2] 2| 2
Mediterranean Sea 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
North Sea 15| 15| 15| 15| 15) 15) 15) 15| 15) 15| 15| 15| 15 15 15 15 15
Rem. N-E Atlantic Ocean 25| 25| 25| 25| 25) 25 25) 25| 25 25| 25| 25| 25) 25 25 25| 25
Natural marine emissions 0 0| 0| 0) 0) 0] 0] 0] 0 0] 0) 0) 0] 0] 0) 0) 0
Volcanic_emissions 0| 0| 0| 0| 0 0 0 0 0 0) 0 0) 0) 0| 0) 0| O]
Totals 26449 26004 26113 26870[ 26904 27604 26959 25477| 24440 23330 23045 22044] 21118] 20460| 19877| 19331 16092

Footnotes1-3 concerningthe year 2010 projections:1) The GothenburgProtocol emissionceiling. 2) Officially reported by the Party 3) IIASA, REF 8
scenaio (Amann etal. 2000)

4) Sumof secor dat 5) The part inside the EMEP domain of calculation. "Remaining Asian areas"refers to Azebaian, Syria, Lebanon,|srael and parts of
Uzbekistan, Turkmenistan, Iran, Irag and Jordan. 6) The 1999totals usedfor scaling of thegrids for Bosnia andHerzegovna and The FY R Macedona were by
amistake notcomect

Updates from MSC-W Note 1/00 (Vestengand Stgren, 2000)are marked in bold. Emission figuresinside grey boxesare drawn from opensources(see
text) or interpolatedby MSC-W. All other figuresare as repoted from the Paties to the CLRTAP.
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Table 3.5 Emissians of carbon monoxide (1000tonnes as CO per year)

Party/Year 1980 1985 1986 1987 1088| 1989[ 1990 1991] 1992| 1993 1994 1995 1996[ 1997 1998 1999 2010}
Albania * 84 84| 84| 8 84| 84 84 84 84] 84| 84| 84| 84 84| 8 84| 126
Armenia 404.9 404.9 405.1 416.5 417.1f 398.9] 304.3] 377.2| 195.1 145.1 128 173.6| 1255 223.6] 124.4] 123.7 124
[Austria 1711 1548 1643] 1602 1552 1486 1307 1287 1206 1177 1151 1049 1024 1024 970.3] 864.9 865
Belarus ° 1654] 1654 1605] 1601 1590| 1615 1722 1717 1381 1201 1241) 1253] 1242 1223 1034 786.4] 1404
Belgium 1112 1112] 1112] 1112] 1112| 1112 1112] 1120 1138 1104] 1054 1032 1009 949 966 944 944}
Bosnia and Herzegovina ! 280 280 280 280) 280 280 280 280 280 280} 280) 280 280 280 280 280 210
Bulgaria 997| 997| 997| 997] 995 985 891 608 768| 820) 855) 846 613 515) 650) 617| 7508
Croatia 655.2) 655.2 655.2) 655.2 655.2| 655.2| 655.2] 565.3| 416.5| 375.4] 369.4] 345.8| 388.8] 365.6| 344.9] 334.3 660)
Cyprus ¢ 45.5 49 52.5 56 59.5 59.5 63] 56 66.5 70) 70) 66.5) 73.5 73.5 77| 77| 80.5
Czech Republic 894 899 740 738] 737| 884| 1055 1102] 1045 967 1026 874 886 877] 767| 636 686}
Denmark 2 956.3 993.1 998.1] 1019 937.8) 1000 704 718.3] 687.3] 6621 621.7] 604.9] 623.9] 567.1 601.1f 541.3 33
Estonia 40 400 417| 423 419 448| 434.1 399.2] 207.8] 210.2 241.1f 2423 267.7] 282.8] 280.7| 215.3 215
Finland 660 608| 598 587| 577| 566 559 552 478 457| 444 436 461 474 452 547| 547
France 15737 13935 13522 13267 12843 12288 10774] 10645 10221 9657 8981 8862 8277 7854 7614 7178] 7178
Georgia 648.3 636.5 642.9 638.9) 647.7| 597.3] 526.4] 441.4] 1295 1425 1485 249.5| 390.2 429.2 353.3] 222.5 222.5
Germany 14046 12134 12135 12438 12080| 11430 11213 9515 8351 7704] 7065 6667 6234 5832 5341 4952 4952
Greece 132 1328 1328 1328 1328 1328 1328| 1369 1318 1317 1309 1340 1385 1405 1500 1500 1500§
Hungary 2 1019 931.1 942 952 963.1 980 997| 913.4] 835.8 796.1] 774.3] 761.3] 726.9] 733.4 736.9 755.1 800)
Iceland 2 44.2) 45.5 48.2 53.6) 57.1 57 58.2 59.2 60.7] 59.9 60.3 49.4) 49.9 38.9] 39.8] 39.8] 19.41
Ireland 2 40 401 401 401 401 401] 401 394 395 350 329 304 307 312 318 285 322
Italy 2 7588| 7692 7607 7674 7581 7735] 7824 8003| 7961 7755 7549 7755 6971 6681 6318 6051 4213
Kazakhst an 266 266 266 266 266 266 266 266 266 266 266 266 266 266 266 266 266
Latvia 2 499 499 499 499 499 499 499 823 555 612} 307] 454 176 354 326 296 330)
Lithuania 541 545 554 564 578| 568 519 577| 350 292 303} 286 312 358] 358 320 400
Luxembour g 2 19 193 189 185 182] 178 175 168 160 153 145 107 103 80 51 49.8] 33
Nether lands 1530 1381 1252] 1192] 1179  1131f 1143 1025 983] 960 907] 892 903 749 722 679 679
Norway 822.1] 844.2 872.3 832 868.9] 823.2 820.8] 760.1] 751.2| 746.1 737.7| 700.6] 670.2] 635.2] 600.6] 565.4 565.4
Poland 7406 7406 7406 7406 7406 7406| 7406| 7245 7083 8655 5115 4547| 4837 4700, 4301 4365 4365
Portugal 1114 1114 1114 1114 1114 1114 1114 1189 1284 1269 1234 1201 1178 1143 1095| 1095| 1095
Republic of Moldov a 2 55 483 478 474 496 476] 453.2| 468.4| 279.2] 218.4 170.9 192 170.3] 210.2] 153.4 100.2 150
Romania 3245 3307 3378 3196 3317 3314] 3186| 2695 2506] 2434 2325 2325 2325 2325 2325 2325 2325
Russian_Federation 13520 14122 13142 13119 12988 12054 13174 12869 11574] 11193| 10495 9846 9312 10262 10284 10701 10703
Slovakia 49 491 491 491 491 491 535 485 430 456 446} 435) 360 352 318 310 310§
Slovenia 2 68| 68| 78] 79 75) 75| 81 78] 78] 87| 93] 91 95| 93] 77| 70] 53
Spain 3670 3475 3526 3633] 3824 4000 3898 3992 4078| 3885 3859 3448 3662 3662 3662 3662 3662
Sweden 2 121 1210 1210 1210 1210 1210 1210 1212 1176 1148 1142] 1088 1082 962 1004 924 4264
Switzerland 2 1280 990 933] 877| 820 764 673] 629 581 544 516} 491 467 443 422 399 370
The FYR of Macedonia 2 23| 23 23 23 23 23| 23| 23| 23 23 23 23| 23 25.8] 25.8] 25.9
Turkey 246 2563 2725 2867 3041 3143] 3155 3130 3110| 3225 3460 3363 3552 3684 3722 3644 3607 3607
Ukraine ® 983, 9832 9722] 9269 9085 8794| 8141 7406| 5496| 4218 3375 2906| 2567| 2516| 2516| 2516| 2516
United Kingdom 2 7647 7192 7193 7233 7289 7517 7155 6956 6633| 6140 5847 5492 5468 5184 4960 4760 2839
lYugoslav ia 8 164.5) 203 203] 210) 220.5 217, 231] 199.5] 175] 189 182 206.5| 199.5) 231 231 231 514.5
North Africa ® 336] 336 336 336 336 336 336 336 336 336) 336 336 336 336 336 336 336
Rem. Asian areas ® 741 741 741 741 741 741 741 741 741 741] 741 741 741] 741] 741 741 741
Baltic Sea 29 29 29 29 29 29 29| 29 29 29 29 29 29 29 29 29 29
Black Sea 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 8| 9
Mediterranean Sea 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139 139
North Sea 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59 59
Rem. N-E Atlantic Ocean ° 111 111 111 111 111 111] 111] 111] 111 111] 111] 111 111] 111] 111 111 111
Natural marine_emissions 0 0 0 0 0 0| 0| 0 0 0 0 0 [ 0 0 0 0
\Volcanic_emissions 0l 0 0 0 0 [y [y 0 0 0| 0| 0) 0| 0| 0) 0| 0]
Total 108117| 104469 102921| 102548] 101703| 99777| 97437| 93694 86224] 83595 75945 73136 70591 69807| 67506| 65664 62693

1) CO= IIASA NO, year1990and2010ref 8 scenariqAmannet al. 2000)multiplied by 3.5 (seetext), 2) Officially reported by the Party 3) CO qualsNO, reported
multiplied by 3.5 4) Sum of reported sector data 5) The part inside the EMEP domain of calculation. "Remaining Asian areas' refers to Azerbaijan, Syria, Lebanon,
Israel and parts of Uzbekistan, Turkmenistan, Iran, Iraq and Jordan. 6) Turkey and Ukraine and hawe reported in 2000 and 1996 respecively very high 2010
projecion valuesTurkey 10986kilo tonnesand Ukraine 8141kilo tonnesfor cathon monoxide. No information hasbeenobtained to explain thesevalues, andlatest
repored valueshave beenusedinstead.Updates from MSC-W Note 1/00 (Vestrengand Stgren, 2000)are marked in bold. Emissbn figuresinside grey boxes

are drawn from opensources(seetext) or interpolatedby MSC-W. All other figuresare as repoted from the Paties to the CLRTAP.
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3.3 Temporal and Spatial Distribution of Emissbons

The tempord variation of emissionshas been provided to MSC-W by the GENEMIS project
(Generation of European Emission Data for Episodes) and concerns 1990 daly naiond
estimatesfor SO,, NO,, NMVOC arnd CO. Thesedatarefer to both national emissim totals
and sourcesectas at SNAP level 1.

The spatia distribution of emissionsused in modd calculationsfor 1999is shown in Figures
3.1-3.5. For eachPaty the latestreported emissian distribution is used The gridded dataare
then scaledaccading to the most recen totals reported The colour maps shown for SO,
NO,, NH3;, NMVOC and CO (figure 3.1-35) are in 50 km resolution. Grid elements
appearing in groupsof nineindicate that the 50x 50 km? distribution was not available for the
corresponding county and tha the 150x150 km?® grid has been used instead The actusl
emission figures comprising the basis for the maps can be downloaded from the EMEP web
site: http://www.enep.int.

In the absence of officially submitted spatial distribution of emissions, information is drawn
either from the CORINAIR (The Core Inventory of Air Emissionsin Europg1990inventory
or from relevant nationd statistics and available data on the distribution of sources. These
daa are based on naiond administrative units and have been converted to the 50x50 km?
grid by MSC-W for the EMEP modellin g activities

As few counties submt information of the haght distribution (See Section 2.2), a default
distribution per sector based on Radunky and Ritter (1996), is used. If not otherwise
reported, a percertageof the emissions are assumed to be high in the EMEP acid deposition
modd. The default distribution dependson the sectorsas follows:

SOy: Combudion in energy and transformation indugries (SNAP1):75%
Combudion in manufacturing indugries (SNAP3):19%

Produdion Processes (SNAP4):2%

NOy: Combudion in energy and transformation indugries (SNAP1):72%
Combudion in manufacturing indudries (SNAP3):21%
Produdion Processes (SNAP4):4%

Other mobile saurcesand machnery (SNAPS): 3%

CO: Combugion in energy and transformation indudries (SNAP1): 70%
Combudion in manufacturing indugries (SNAP3):26%
Produdion Processes (SNAP4): 3%

NH3. Only low emissions

NMVOC: Only low emissions
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Figure 3.2 Emissionsof nitrogen oxidesin 1999at 50km resolution (tonnes as NO,)
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Figure 3.3 Emissionsof ammoniain 1999at 50km resolution (tonnesas NH3)
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Figure 3.4 Emissbnsof non-methanevolatile organic compoundsin 1999at 50km resolution
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Figure 3.5 Emissionsof carbon monoxide in 1999at 50km resolution (tonnes as CO)

34  Origin and vintagemaps of gridded data

In order to increa® the transparerncy of the spatial distribution used for modellin g purposesat
MSC-W, overview maps of the origin and vintage of gridded data available in the EMEP
database for use in the 1999 modd runs have been produed. Only land areas within the
EMEP domain are included.

The colour codefor thefigures 3.6-3.10 is asfollows:
Blue Gridded dataof vintage 1995o0r later reported to the UNECE
Green: Gridded data of vintage 19901994 reported to the UNECE
Lilac: CORINAIR 1990
Yellow: GEIA /RIVM 1990and 1985
Red:  Griddal data of 1980vintage made by MSGW

White: Inthe caseof NMVOC and CO, the NO grid has been used for counties
and areas showing up in white

Figures 3.6-3.10 showthat gridded dataof several different origins and vintages had to be
used for Parties to the Convention of LRTAP in the 1999modd runs since reported data was
notavailable. The lack of reported datais mos pronouned for ammonia (figure 3.8), where
gridded data of 1980vintage made by MSGW was extensively used.
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//

Figure 3.6 Sulphur: Origin and vintageof gridded data used for 1999calculations
(Sestext for explanation of colour codes)

//

Figure 3.7 Nitrogen oxides: Origin and vintageof gridded data data used for 1999
calculations (Sestext for explanation of colour codes)
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//

Figure 3.8 Ammonia: Origin and vintageof gridded data used for 1999
calculations (Se=text for explanation of colour codes)

Figure 3.9 Non-methane volatile organic compounds: Origin and vintage of gridded data used for
1999calculations (See text for explanation of colour codes)



Figure 3.10 Carbon monoxide: Origin and vintageof gridded data
used for 1999calculations (See text for explanation of colour codes)

4. Evaluation of spatial distribution of emissions
4.1 Introduction

This chapter andyses the importance of thedistribution of emissionsfor the determination of
air concentrations of ozone Based on gridded data reported by the counties to the UNECE
and data otherwise availabe to MSCW (see previous chapter), two sets of emssion
distributonshave been prepared.

The first set of emission distributions of SO,, NO,, NMVOC, NH3; and CO is regaded as
representative of the 1980s the secondset is consdered to berepresentative of the 1990s

These two sets of emission distributionsare both scaled to 1996 emission level, and serve as
input to two modd runs with the EMEP Eulerian Photo-oxidant modd. The influence on
calculated groundlevel ozoneconacentrationsand levelsis anaysed below.

A secand sensitivity ted is also run, this time to evaluatethe changesin ozone levelswhenthe
emission values are changed from 1996 to 1980 levels while the distribution remaines the
same, namely the 1990s distribution. The importance of emission distribution relative to
emission level on calcdatedozone levelsis evaleted

The study shows that differencesin the spatial distribution of emission can have significan
conequencesin the levels of ozoneexpoaurein Europe Thisis abenchmark for the Partiesto
the LRTAP Convention when they are to review emission distribution data by ther reporting
at the end of Januay 2002.

23



4.2 Emissim distribut ion differences

Figure 4.1 shows the NO, emission distribution representative for the 1980son the top and
the 1990sdistribution on the bottom based on available data. Both distributonsare scaled to
1996emission level. As can be noted, the 1980sdistribution in the uppe panel is coarser than
the 1990sdistribution in the lower panel. The 1980sdistribution was mostly made by experts
at MSC-W in the original 150x150 km? EMEP grid, with the exception of: ships emissions
where Lloyd’'s 1990 estimates are used, emissions from North Africa where GEIA/RIVM
1985estimates are used, Remaining Asian Areas where GEIA/RIVM 1985estimates are used,
Turkey where GEIA/RIVM 1985 estimates are used and Armenia where 1997 emissions
reported to UNECE are used. The 1990sdistribution is mosly based on gridded data in the
50x50 km* EMEP grid reported by the Parties to the Convertion as displayedin the previous
section (figure 3.7), but it should be noted that nether ships emissions nor emission
distributon for Albania, Armenia, Bosnia and Herzegovina, Cyprus FYR Macedonia,
Georgia, Island, Kazaklstan, Turkey, North Africa and Remaining Asian Areascharge for
this sersitivity test. Thisis due to lack of availablity of data to include more recen, or in the
caseof Armenia older, estirmates.

The benefit of the finer resolution in the 1990sdistribution is obvious Large souraes of NOy,
as gnajor cities, offshore and other indudrial activity are much better resolved in the 50x50
km* grid.

Figure 4.2, uppe panel, shows the difference between the distributonsin Figure4.1. That is
the 1990sNOy distribution minusthe 1980sNOy distribution. Reddish colours representing
an emission increasewhile greenand blue represerts a decrease Increasef the order of 10
ktonnes NO, are seenin magjor cities and were offshore and land based indudria activities are
located. Compared to the NOy emission levels per grid squae in Figure 4.1, mainly between 1
and 25 ktonnes, the increase caused by distribution differences aoneis up to 40% in cities
like Marseille, Lyon, Hamburg, Stockholm and Gda sk. Decreasesare often seenas a resut
of reallocations (large blue/greensquares or large blue/greensquare asseiatedwith a smaller
red squae). Examples of reallocation of large point sources, are La Coru ain thewestern part
of Span and Andorra(Terud) in north east Span. These large NOx saurceswere samewhat
misplacedin the 1980sdistribution. Around the city areasof Lisbon,Barcelona, Genoaand
Rome decreasesin NOx can be idenified mosly becausethe 1990sdistribution has finer
resolution than the 1980sdistribution.

It is evidert that the interpretation of realts on the bags of emssion distribution aone is
hampered by the difference in resolution between the two distributons Parties are
encouraged to aid to eliminate this obgacle by strengthening the reporting of gridded data in
the 5050 km? EMEP grid.

4.3 Effect of emission distribut ion in calculated ozone levels

The EMEP Eulerian Photo-oxidant modd was run for the 1980sand the 1990semission
distributions Figure 4.2, lower pand, shows the difference in calculated mean ground level
ozone concertration (middle value for July) resulting from these two runs (1990sminusthe
1980s distribution). Reddish colours represent an increase and blue/green a decrease. An
0zone concentration increase of more than 9 ppb is seen outside the west coast of Poriugal
and Spain, while decreasesf more than 6 ppb are estimatedalong the Medterraneancoast.
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Figure 4.3, uppe panel shows the average ozone concentration for July calculated for the
1990sdistribution scaled to 1996. Concentrations of more than 50 ppb are seen over the
MediterraneanSeaoutside Italy and Greece.The ozone concertration levelis above 40 ppb in
Souhern Europe decreasing northwards towards 20 ppb. The differences in ozone
concentrations dueto difference in distributonsalone are relatively large, compared to level
of groundlevel ozoneshown in figure 4.3. Up to 20% increase is seen outside the west coast
of Partugal and Spain, and up to 17% decreasealong the Medterraneancoast.

Further work is necessary in orde to fully explain the difference in ozone concentrations
Additiond modd runs should be made in order to study the senstivity of the Os
concentatonsandlewels by changng the distribution separagly for eachrelevant conpound,
notably NOy, NMVOC and CO. Still the large increa® in ozone concertration along the
Partuguese coast, can be connectedto the reallocation of NOy emissions from the Spanish
large point source, La Coru a, and the city of Lisbon, together with increases in NOy along
the Portuguese coast north of Lisbon. On the other hand, increases in NOy, possibly dueto
increased traffic aong the Medterranean coast, seem to be accampaned by ozone
concertration decreasesin areaswith high NOx emissions, a decreaseof NO levels can
resut in increasesf Oz levelswhile anincreag of NOy enissions can be positive for the
redudion of Os.

The importance of the emission differences caused by changes in the spaial distribution is

further highlightedin Figures 4.4, showing the AOT60 levelsard in figure 4.5 displaying the

AOT40 levels The definition of these indicatasis asfollows:
AOT 40 - the accunulated amountof ozoneover the threshotl value of 40 ppb,i.e.
AOT40= max0s; —40 ppb, 0.0) dt where the max function ensures that only ozone
values exceethg 40 ppb are included. The integral is takenover time, namely — the
growing season as defined at the Bern and Kuopio critical level workshops For forests
a six month period is used (April-September), denoted here as AOT40 ¢ . For crops
and naturd vegetation AOT40 is taken over three months (May-July) (notincluded in
thisrepori). In both cases only daylight hoursare included.

AOT 60- theaccunulated amountof ozoneover the threshodl value of 60 ppb,i.e.
AOT60= = maxX0O3; —60 ppb, 0.0) dt — in this ca® the integral is taken over six
months, and only daytime ozoneisincluded.

The AOTA4O0 levels reflect interest in longterm ozone exposure which is congdered
important for vegetatio — critical levels of 10000 ppbh have been suggested for
forests and 3000 ppbh for cropsand naturd vegetation. The AOT60 measure reflects
the reviced WHO guidelineswhich sets 120 pgm™ (60 ppb at 20°C and 1013 mb) as
the 8-hour moving average. The UNECE workshop on “health effects of ozone and
nitrogen oxides in an integrated assessmert of air pollution” agreed that a simple
statistics such as AOT60 could be used as a prdiminary indicator for ozone levels
above the recanmended WHO guideline for integrated assessment modelling
purposes The justification for this is that AOTG60 is a statigic which incorporatesboth
the amountof ozoneabowe 60 ppbandthefrequencyof exceedancehoth of which are
known to be important. However, it is clear that this statistic cannot be directly
coupled to hedlth impact assessments, and it should be noted that AOT values are very
sengitive to systenetic bias in both modelled and observed data, epecially when
ozoneconcaentrationslie just bdow or above thethreshold limit.
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In the uppe panel of Figure 4.4, the AOT60 for the 1980sdistribution is displayed. The
largest concentrations are foundin the Po valley and along the Mediterranean coast, but the
AOT60 reachesmore than 1200ppbh over parts of SouhernandCental Europe.The lower
pand shows the AOTG60 for the 1990sdistribution. Increases in AOT60 relative to the 1980s
distribution of morethan 750 ppbh are seen in Porugal, Span and the Souh-Eastern part of
Gemany, while redudions of more than 1000 ppbh is seen aong the Mediterranean coast
and in the Souh-Eastern part of Poland.

It should again be noted that the AOT indicators are very senstive to ozone levelsjust above
or bdow threshold, and caution should be made drawing firm condusions Even so, this study
indicatesthat the spatial distribution alone might alter the results from modellin g assessments
for therisk of hedlth effects.

The uppe panel of figure 4.5 shows the AOT40: levels for the 1980sdistribution. Recdling
that critical levels of 10000ppbh have been suggested for forests, it is seen that most of
Eastern, Central and Souhern Europe have levels above 10000ppbh. The lower pand of
figure 4.5 showsthe AOT40 levels for the 1990sdistribution. The differences relative to the
1980sdistribution are rather small. Redudionsof the highest time concentrationsare seen in
Spain, while increasesre seenin the Southern part of Germary.

This study indicatesthat in the caseof AOT40; , differencesin spatial distribution are of
relatively little importance.

Figure 4.6 may save as a summary of the results regarding effects of emisson distribution on

calcuatedozone levels In this figure, the calcuated ozone daily maximum concertrations for

the two distributions are shown at Tortosa. Tortosa is located at the European part of the
Mediterraneancoagd, in the North Eagen part of Spain. The average concertration for April-

September is 55 ppb for the 1980sdistribution and 51 ppb for the 1990sdistributon, in

accadance with the decreasein meanozone concertration seenin figure 4.2, lower parel.
The ozone peaks are often higher for the 1980sdistribution than for the 1990sdistribution, in
agreement with the lower AOT60 levels seen along the Mediterranean coast for the 1990s
distribution relative to the 1980sdistribution (Figure 4.4). In the period April-September, the
ozone concentration very rarely drop below 40 ppb, and when it does, there are almost no
difference seen between the two distributions, illustrating why the differencesin AOT40;
(figure 4.5) are so small.
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Figure 4.1 NO, 1980sdistrib ution (top) and 1990sdistribution (bottom).
Both distributions scaledto 1996emission level (Unit: tonnes/yearasNO,).
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Figure 4.2 Differencein NO, emissions caused by differencein spatial
distribution (top). Unit: 1000tonnes/year asNO..
Differencein calculated O concentrations (average for July) (bottom). Unit: ppb.



Figure 4.3 Europeanlewel of calculated Os concentrations (middle value for July). Unit: ppb.

Figure 4.6 Daily maximum ozone concentration at Tortosaassimulated with the EMEP Eularian

Photo-oxidant modell. Solid line: using 1990semissiondistribution. Dotted line: using 1980s
emission distribution. Units: vertical axis: ppb, horizontal axis: days.
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Figure4.4 AOT60 calculated with 1980semission distribution (top)
and 1990s emission distribution (bottom).
Emissbnsare saled to 1996in both cases. Unit: ppb.h
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Figure 4.5A0T40 —forest calculated with 1980sdistribution (top) and 1990sdistribution (bottom).
Emissionsare saled to 1996in both cases. Unit: ppb.h



4. 4 Effect of emission differencesn calculated ozone concentr ations

In orde to further evaluae the importance of chances in spatial distribution, a comparison
with changes in emission level was peformed. A third modd run was made using the 1990s
emission distribution with 1980emission levels for all compounds(SO,, NOy, NMVOC, NH3
and CO). These results were compared to the reallts from the model run with the sanme
distribution and 1996emission levels, reported above.

Figure 4.7 shows the difference in NOs emissions cawsed by changes in enission levels.
Redlish colour indicatean increasewhile blue/greenindicatea decrease.The NOy emssbns
in former West Germany, Czech Republic, United Kingdom and Ukraina hawe decreased
most, while increases are seen Portugal, in the Mediterranean counties, Ireland, Turkey and
Russia. The level of difference is similar (+/- 10 Ktonnes (NOy)) to the difference in
distribution (Figure 4.2 uppe pand), but the changes are more evenly and wide spread. Please
note tha thecolour legend is slightly differentin figures 4.2 and 4.7.

The lower pand in figure 4.7 displays the difference in calculated ground level ozone
(average for July) between 1996 and 1980. A relatively large increase is associated with the
decreasein NOy emissbonsin Souh-western part of Germany and the CzechRepublic. The
largestozone decreasess seenalong the Medterraneancoast,in Romania and over the Black
Sea. Maximum differences in mean ozoneconaentrationsreach approxmately +/- 6 ppb.

By comparing the changesin ozone concertrations asseiatedwith the dif ference in spatial

distribution, with the ozone concertrations associatedwith the dif ference in emission level,
this study indicatesthat the spatial distribution is at leas as importarnt asthe emission level.
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Figure 4.7 Differencein NOy emission levels (top). Unit: 1000tonnes/year asNO,.
Differencein calculated O3 concentr ations (averagefor July) (bottom).
Unit: ppb.



4.5 Comparison of calculated ozone concentration with measurements

The ozone daly maximum concentrations from the two different emission distributons
(1980sand 19903 have been compared with measurements from severa EMEP measurement
stationsin 1996.Figure 4.8 displaying measured ozone concentration (red), calculated ozone
conaentration with the 1980sdistribution (green) and calculated ozone conaentration with the
1990sdistribution (blue) for two of the selected stations In addition, the average correlation
(April-Octobe) between the two distributons and the measurements, and the corrdation
between the distributonsare shown. The Spanish station, Noia, (uppe panel) islocated to the
west, close to the boader between Span and Portugal. The modd reproduces in genea the
patern in the ozone concentrations but 1980sdistribution is sometimes anti-correlated. The
ozone levelsare oftentoo low, especially in the autumn. The average correlation from April—
Octobe, is not very good (bdow 0.5), but correlation increases dreastically for the 1990s
distribution relative to the 1980s distribution (R ? = 0.42 versus 0.25). Unfortunaely,
measurements are lacking for the month of July. The average ozone concentration for April-
September is 48 ppb for the 1990sdistribution and 42 ppb for the 1980sdistribution in
accadance with the increasein ozone concertrations seenat this location in figure 4.2 lower
pand.

Reasllts from the Italian station, Ispra, is shown in the lower parel of figure 4.8. The station is
locatedin the Northem part of Italy close to the border betweenltaly and Switzedand. The
modd reproduces in general nicely the ozoneconcentration pattern for both distributions but
the levelsdo not always match. The correlation is gererally much better than for the Spanish
station, and increaseslightly (R 2= 0.66 versus 0.68) for the 1990sdistribution.
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Figure 4.8 Comparisons of measued versus calcuated Oz concertratio nsfor two different
spatial distributions. Units: vertical axis: ppb, horizontal axis: months.
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5. Emissiontrends and reductions
5.1 Emissian Trendsin the EMEP Area

Provided that data gays are filled in, it is possible to calcuate the develgpmert of emissions
over the EMEP area since 1980.Figures 5.1-5.5 illu strate such enission trends for SO,, NOx,
NH3, NMV OC and CO, respectively. The figures are basedon the data displayed in tabes
3.1-35, where al naiond figures refer to anthropogenic emissionsonly. It should be noted
that for seveml regions emssions in the tades are only first estimates (shaded values).
Moreover, new emission methodobges adoped by the Parties are rarely applied to all
precedng years, resuting in tenporal inconsistercies. The year 2010 projections are derived
as doaumented in Chapter 3 of thisreport

European sulphur dioxide emissions (Figure 5.1) experience a clear downward trend. The
total emission reduction of SO, between 1980 and 1999 is 59% while the corresponding
redudion between 1990 (base year of the GothenburgProtocol) and 1999is 47% Thetrend
in the emission of NO, (Figure 5.2) is characteised by relatively high releasesn the late
1980sand an easing-off in the 1990s The redudion is 18% beween 1990 and 1999.
European emissions of ammonia (Figure 5.3) appear to have droppel by approxmately 17%
between 1990and 1999.The almog congant emission trend before 1990is primarily a result
of assumptions made to fill in the large amount of missing data for most counties. In the
NMVOC emissions(Figure 5.4) there is adownward trend in the 1990s leading to an average
emission redudion of 27% beween 1999 and 1990. In the case of CO (Figure 5.5), the
redudion between 1980and 1999is 39% while the redudion between 1990and 1999is 33%

The EMEP 2010projecion for CO would have beenmuch higher, exceedng the 1999value,
if projections reported by Turkey, 10986 ktonnes and Ukraina, 8141 ktonnes in 2000 and
1996 respeatvely had beentaken into account The latest reported emisson value was used
insteadof the reported projections, since reported projections seened very high compared to
the 1999sum of sector data (3606 ktonnes) reported by Turkey and 1997 naiond total (2516
ktonnes) reported by Ukraine
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Figure 5.1 Emissionsof sulphur in the EMEP area 198041999,2010 (Millions of tonnes as SO,)

30

sl oo TtH I HETH

20 A ]

15 HiHHHHHH

10

Millions of tonnes NO2

5H4HHHHHH H H

0

O > & D
S D ¥
RIS

Figure 5.2 Emissionsof nitrogen oxidesin the EMEP area 198041999,2010 (Millions of tonnes as NO,)
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Figure 5.3 Emissians of ammoniain the EMEP area 1980-19992010(Millio ns of tonnes as NH3)
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Figure 5.4 Emissionsof non-methanevolatile organic compoundsin the EMEP area 198041999,2010
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Figure 5.5Emissionsof carbon monoxide in the EMEP area 1980-1999,2010 (Millions of tonnes as CO)

52 Detection of National Emission Reductions

Detection of emissian reductions achieved by eachPaty is natually a certral isste in the
work of the CLRTAP. Figures 5.6-5.9 present the percentage emission redudion (100* (Eyear1
— Eyeard/ Eyear1) between 1990 (the Gothenburg Protocol base year) and 1999.The calculated
reductons are basedon the most updaed emissbnsrepored by eachParly (Annex|, Table
19). Non-Signatories to the Gothenburg Protocol are listed to the right in the figures.The
Probcol had 31 Signaories as of 11 March 2001.
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Figure 5.6 Emissions reductions of sulphur in the ECE region 199041999 (based on the latest data
available, see table 19). Signatories to the 1999 Gothenburg Protocol are on the left. Only countries that
havereported emission data for both 1990and 1999are listed here.
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Figure 5.7 Emission reductions of nitr ogen oxides in the ECE region 1990-1999(based on the latest data
available, see table 19). Signatories to the 1999 Gothenburg Protocol are on the left. Only countries that
havereported emission data for both 1990and 1999are listed here.
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Figure 5.8 Emission reduction of ammonia in the ECE region 1990-1999(basal on the latest data
available, see table 19). Signatories to the 1999 Gothenburg Protocol are on the left. Only countries that
havereported emission data for both 1990and 1999are listed here.
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Figure 5.9 Emission reductions of non-methane volatile organic compoundsin the ECE region 199041999
(basal on the latest data available, see table 19). Signatories to the 1999 Gothenburg Protocol are on the
left. Only countri esthat havereported emission data for both 1990and 1999are listed here.

Overdll, the greatest redudions are detected in sulphur emissions (Figure 5.6). Cyprus and
Turkey are the only Parties to the Convention that report an increase in emissionsof sulphur.
Figure 5.7 shows tha for nitrogen oxides, also Ireland, Norway and United States have
reported increased emissions Increases in emissionsof ammonia (Figure 5.8) are reported by
France, Ireland, Luxembourg Norway, Sweden and United States, while all other Signatories
to the Gothenburg Protocol and the non-Signatories. Estonia, Lithuania and the Russian
Federation have reported reduced ammonia emissions In the case of NMVOC (Figure 5.9),
al the Paties except Norway and Turkey have reported reduced emissions
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6. Summary

Emission reporting has remained relatively constant with respect to lag year The needfor
completeress in reporting and checking data consistercy remain focal issues For pollutans
other than SO, ard NOy, datagaps are till substartial. Complete information on secta split
emssion data, gridded data and height distibution for each grid square are essetial
requirements in the EMEP assessment. Reporting on the emission estimation methodobgy is
necesary to aid work on quality control and possible validation of the reported figures The
latter taks are highly prioritised in the EMEP work, and is reflected in the new draft
Guidelines for Estimating and Reporting Emission data. Moreover, changesin estimation
methodobgies should be reported and official figures for previous years should be revised
accadingly. Paties are kindly requested to address these issies very carefully in future
submissions

The evaluation of the spatial distribution of emissions indicatedthat:

The emission distribution is at least as important as the emission level with regardsto
ozone levels.Peakvaluesof ozone canbe affectedby these.

With the present levels of NOy emissions in Souhern Europe increases in NOy
emissions cauwsed by distribution differences can be asseiatedwith relatively large
decreasesn ozone concertrations, while NOy decreasesare accanpaned by ozone
increases.

Reallacation of emission sources due to increa®d grid resolution can give rise to
significant changesin the derived ozone concertrations

In order to enhance the quality of dispersion modelling reaults, it is of vital importance
that the spatial distributions reported to UNECE are as accuate aspossile in locating
the emissions sources, and that the emissionsare reported in the 50%50km? and notin
the 150x150km? grid.

Emission tables and maps for the mgjor pollutants are available on the EMEP web site
(http//www.enep.int).
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ANNEX |

Official National Anthr opogenic Emission Totals

Overviews. Content of officially reported data
availablein the EMEP database

&

Emission reductions



All emission figures induded in this Annex refer to Paties to the LRTAP Convention only.
Theyaredrawn from offi cial repors to the UNECE/EMEP Secretriat receved by June2000.

Tables 1-9 present naiond annud emissionsalongwith the associated major comments.
Tables10-18 Give overviews of data available in the EMEP dabasefor eachcounty

Table 19 lists emissions redudions of sulphur, nitrogen oxides, anmonia and nonimethane
volatile orgaric compoundsin the ECE region as a percentage of 1990 level (Base year for

the GothenburgProtocol).

It isimportant to note here tha Parties to the Convention are not necessarily Signatories to the
GothenburgProtocol.

Thetables of nationd anthropogenic emissionsare to appear onthe Internet in autumn 2001
(EMEP website: http://www.enep.int).
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Table 1. Anthropogent emissionsof sulphur (19802010)in the ECE region (thousands of tonnesSO, per year)

Party/Y ear 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia 1410 1107 1013 1103 969 1002 1112 1106 1041 627 7200 595 441 55 42 25 15 400 3310 842

Austria 3845 3342 3163 2375 2118 1900 1714 1529 1151 1021 910 822 634 603 570 564 529 506 466 420 390
Belarus 740 7300 7100 7100 6900 690 690 761 720 668 637 652 458 382 324 275 2463 2085 190 1637 480
Belgium 828 712 694 560 500 400 377 367 354 325 372 334 318 297 253 246 240 220 212 186> 106
Bosnia and Herzegovina 4800

Bulgaria 2050 2420 2228 2180 2008 1665 1115 1426 1480 1476 1420 1365 1251 943 856
Canada 4643 4291 3612 3625 3955 3692 3627 3762 3838 3695 3236 3245 3117 3008 2651 2681 2722 2749 2766 2499 2914
Croati a®® 1500 1800 1080 1067 1137 893 704 662 804 895 90.7 70
Cyprus 28 28 33 30 33 35 38 39 42 42 46 33 39 43 42 41 45 47 49 50 39
Czech Republic 2257 2341 2387 2338 2305 2277 2177 2164 2066 1998 1876 1776 1538 1419 1270 1091 946 701 443 269 283
Dermark' 4521 3704 3787 3229 3055 3435 2922 2588 2549 1977 1826 2411 1883 1540 1564 1485 1796 1100 7692 5591 50
Estonia? 287 254 256 255 254 254 2521 2456 1874 1538 1491 1185 1252 1190 1100 1025 574
Finland 584 534 484 372 368 382 331 328 302 244 260 194 141 123 114 96 105 99 90 87 110
France” 3211 2523 2414 1984 1770 1479 1343 1329 1220 1379 1278 1389 1211 1052 990 934 913 767 808 682 400
Georgia 2302 2421 2501 2673 2666 2732 2553 2583 2553 2491 2483 1940 1352 714 469 203 301 331 2018 861

Germany" 7514 7441 7440 7346 7633 7732 7641 7396 6487 6165 5321 3996 3307 2945 2473 1994 1405 1127 899 831 550
Greece 400 500 506 549 556 551 526 551 540 531 540 546
Hungary 1633 1580 1545 1480 1440 1404 1362 1285 1218 1102 1010 9130 8273 7573 7410 7050 6732 6585 5918 5902° 550
Iceland™ 178 178 178 182 188 181 184 162 175 173 240 231 239 245 238 239 241 245 268 294
Ireland 222 192 158 142 142 140 162 174 152 162 186 180 172 161 175 161 147 166 176 157 42
Italy 3757 3330 2850 2463 2114 1901 1929 2029 1963 1854 1651 1539 1394 1333 1271 1322 1208 107% 1039 923 842
Kazakhstan

Kyrg yzstan 521 408 316 210 157 140 9.9 108 8.72

Latvia 119 90 79 73 86 59 59 44 40 33 157
Liechtenstein .389 .365 .341 .317 .293 .269 .245 .221 197 173 .149 .145 .142 .138 134 .110
Lithuania® 311 312 304 310 303 304 316 316 300 298 222 234 139 125 117 94 93 77 94 70 145
Luxembourg 24 14 16 15 1500 13 9 8 6 4 3.822 4
Malta

Monaco .073 .101 .104 .108 .096 .091 .082 .077 .074

Netherlands 490 464 404 323 299 258 264 263 250 204 202 173 172 164 146 147 135 118 107 100 50
Norway 1373 1280 1107 1038 958 982 914 730 676 583 527 443 365 352 348 338 330 302 298 287 22
Pdand 4100 4300 4200 4200 4180 3910 3210 2995 2820 2725 2605 2376 2368 2181 1897 1719 1397
Partugal? 266 3060 198 2340 2180 2040 3594 3456 4090 3600 3389 3656 3234 3413 3749

Republic of Moldova ™ 308 305 287 284 270 282 297 317 273 238 265 2598 1682 1564 1085 6406 6703 3613 3208 1205 135
Romania 1055 1095 1104 1229 1223 1255 1293 1305 1469 1517 1311 1041 9510 9280 9120

Russkn Federation™ 7161 6949 7090 6934 6503 6191 5707 5622 5145 4677 4460 4392 3839 3456 2983 2838 2685 2449 2208 2003 4297
Slovakia 780 613 604 614 589 573 543 445 380 325 239 239 227 202 179 171 210
Slovenia 234 254 256 274 250 241 247 222 210 211 196 180 186 183 177 125 112 118 123 104 27
Span' 2836 2773 2749 2764 2523 2393 2267 2139 1787 2122 2049 2050 2040 1919 1875 1721 1498

Sweden™ 491 431 371 305 296 266 272 228 224 160 119 96 88 87 82 79 83 51 49 63 67
Switzerland 116 108 100 92 84 76 68 62 56 49 42 41 38 34 31 34 30 26 276 255 260
The former Y ugoslav Republic of Macedonia 1700 1050°

Turkey 2045 2180 2357 2991 3608 5198 6744 6064 4431 7407 7647 8406 8213 7678 9915 1016 1172 1234 1361 1347 9950
Ukraine 3849 3492 3427 3498 3470 3463 3393 3264 3211 3073 3782 2538 2376 2194 1715 1639 1293 1132 2310
United Ki ngdom 4880 4426 4214 3874 3711 3750 3910 3908 3839 3720 3754 3568 3447 3105 2665 2348 2010 1637 1567 1187 6122
United States 23501 22251 20993 20449 21292 21463 20795 20580 21005 21132 21481 20906 20696 20389 19845 17408 17109 17566 17682 17116 15174
Yugoslavia 406 408 409 440 456 478 470 484 502 506 508 446 348 401 424 462 434 522 521 1135
Eur opean Community 19127 13072 12278 10181

2Redudion of emissions from 1993onwards is explained by the blocade of communicationsin Armenia followed by adrop in energy produdion. The P Emissions from 19900onwards are recatulated

redudion of the SO2 in 1999can be explained by thefact that in 1999all heating enterprises used natural gas as fuel 9 Emissions from 1990onwards are calculated using the categories of SNAP97

b Preliminary data " Since 1993emissions located on the | eft side of Diester River are nat induded, except for emissions from Moldavian electric station. The drop in emissions
©19904998:Distributed accoding to SNAP90 between 1991and 1992are dueto a decrease in nationd economy

91999:Distributed accoring to SNAP97 *For 19901999emissions have been calculated accoding to EMEP/CORINAIR Emission Inventory Guidebookand the Greerhouse Gasinventory Repoting
€ Values for the periode 19801989are missing becatseair emission inventories were not prepaedfor that period Instructions

 Datainclude those located within the EMEP area only ' SOx emissions 19804989and NOx emissions 19801984 do nat indudemobile sources

9 S0O2 emissins were calcul ated from stationary and mobile souces Y SO figures refer to stationary sources only except from those in 19961999which indudemobile sources.

" Emission figures do not includeair traffic above 1000m and internationd seatraffic ¥ Internationd trangport (ie aviation and navigation) isnot induded in nationd totals except for the CO2 figure for 1980

! Calculations are basedon Official Statistical data. Due to ecoromical and social difficulties the collecion of statistical datawithin the country isinadequae. " Emissions ot SO2 and NOx from domestic navigation/coatal shipping, for the years 19801993, are assumed to accownt for 30% of the total enrissns from
Thereforeit is assumable that data provided here are not reliable shipping in Sweden

) Emissions from 198041986are not updated * Dataare for secbrs 1-6 only. Data for secors 7-11 are not yet ready.

X Emissions from intemational air traffic, marine bunkers and managedforess are not included ¥ Sum of repotted secbr data

" Emissions reported for 19804985are to be regarded as indicators only, and are not comparable to the emissions reported after 1985
™ 2/3 of the SO2 emissions are emitted as H2S

" Emissionsin 1980and 1981are assumed to be similar to 1982dueto lack of data

° Emissions for 19961999estimated accoding to SNAP97
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Table 2. Anthropogent emissbnsof nitrogenoxides(19801999,2010)in the ECE region (thousandsof tonnesNO2 per year)

Party/Y ear 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia 154 172 166 157 448 530 515 555 512 4620 400 218 121 119 149 114 1510 1095 1061

Austria 2278 2202 2182 2154 2145 2167 2127 2091 2019 1944 1926 1962 1867 1747 1817 1704 1656 1723 1708 1708 1070
Belarus 234 2350 2350 2370 2400 238 258 263 262 263 285 281 224 207 203 195 1727 1885 164 142 180
Belgium 442 325 317 338 345 357 339 335 343 341 342 336 316 306 312 2927 181
Bosnia and Herzegovina

Bulgaria 416 415 411 361 256 230 242 230 266 259 225 223 202 266
Canada 1959 1907 1897 1884 1871 2038 2043 2131 2204 2188 2104 2003 1997 2006 2026 2032 2011 2068 2051 2056 2085
Croatia”™ 60.00 876 650 562 593 655 657 686 733 760 721 87
Cyprus 13 13 14 14 14 14 15 16 17 17 18 16 19 20 20 19 21 21 22 22 23
Czech Republic 937 819 818 830 844 831 826 816 858 920 742 725 698 574 435 412 432 423 413 390 286
Denmark® 2732 2432 2641 2570 2703 2920 3218 3047 2951 2767 2717 3145 2684 2670 2707 2514 2917 2502 2319 2102 133
Estonia 70 70 69 677 6333 3935 38.05 4108 4206 4436 4475 4601 3962

Finland 295 276 271 261 257 275 277 288 293 301 300 290 284 282 282 258 268 260 252 247 170
France® 2014 1910 1869 1846 1841 1817 1776 1807 1808 1858 1865 1930 1886 1772 1731 1700 1684 1633 1592 1530 860
Georgia® 1210 1256 1300 1376 1373 1404 1338 1341 1346 1306 1295 1125 478 325 208 266 496 545 4235 3014

Germanyh' 3334 3259 3219 3258 3305 3276 3286 3327 3208 2989 2706 2493 2303 2189 2038 1967 1877 1781 1709 1637 1081
Greecé 306 3200 326 333 334 331 342 341 378 361 382 344
Hungary 2729 270 268 266 264 2625 2642 2649 2578 2468 2380 2031 1833 1840 1874 1901 1958 1995 2026 22107 198
Iceland 212 212 212 218 217 205 223 240 249 253 263 26.7 284 293 292 284 296 286 277 300
Irel and 73 86 86 85 84 91 100 115 122 127 118 120 130 119 115 115 120 118 122 119 65
Italy 1638 1604 1605 1583 1596 1614 1690 1811 1854 1917 1938 1984 2010 1990 1789 1768 1744 166 1594 1485 1436
Kazakhstan

Kyrg yzstan 200 8.9 6.5 33 34 3.5 35 3.6 238

Latvia 102 74 63 56 48 42 35 44 42 39 81
Liechtenstein 173 .705 .696 .688 .679 671 .662 .654 .645 .637 .628 .606 .583 .561 .539 .370
Lithuania 152 154 156 158 162 166 169 171 172 173 158 166 98 78 77 65 65 57 60 54 110
Luxembourg 23 21 21 23 25.00 23 21 22 18 17 16.09 11
Malta

Monaco .523 .629 677 .635 .633 .595 .581 .582 .551

Netherlands 583 575 562 555 573 589 587 599 602 584 580 568 556 535 510 498 501 453 423 408 260
Norway 1896 1777 1820 1867 2010 2128 2279 2286 2240 2227 2192 2100 2082 2167 2138 2142 2231 2239 2250 2306 156
Pdand 1229 1500 1510 1530 1550 1480 1280 1205 1130 1120 1105 1120 1154 1114 991 953 879
Partugal™ 1660 1920 96 1100 1160 1220 3170 3327 3544 3418 3449 3578 3544 3609 3693

Republic of Moldova "® 58 57 50 42 44 66 72 71 74 70 100 97 673 53 462 382 38 365 217 1691 90
Romania 5230 5280 5160 5420 5460 5420 5590 5800 5900 5790 5460 4640 3570 3180 3190

Russian Federation®? 1734 1915 2002 1976 1879 1903 1871 2653 2358 2553 3600 3325 3093 3054 2685 2570 2467 2379 2488 2494

Slovakia 197 227 226 205 191 184 174 182 130 125 130 118

Slovenia 51 52 52 51 52 53 58 57 59 58 63 58 58 63 66 67 70 71 64 58 45
Span® 1019 947 945 959 956 934 957 1003 1030 1131 1156 1210 1240 1202 1214 1216 1194

Sweden'® 404 417 412 401 411 426 432 437 432 418 338 339 329 324 331 301 302 270 257 261 148
Switzerland 170 172 174 175 177 179 176 174 172 169 154 146 138 129 124 120 113 107 104 99 790
The former Y ugoslav Republic of Macedonia 6.000 1522

Turkey' 3556 3684 3985 4247 4494 4741 5183 5597 5565 5974 6280 6330 6512 7305 7150 7765 8474 8524 8338 9110 2044
Ukraine 1145 1145 1153 1153 1102 1059 1112 1094 1090 1065 1097 9890 8300 7000 5680 5310 4670 4552 1094
United Kingdom 2580 2496 2486 2498 2456 2539 2620 2729 2783 2786 2756 2631 2552 2358 2260 2088 2013 1844 1732 1603 1167
United States’ 22121 22397 21819 21704 22581 21045 20480 20654 21517 21676 21927 22079 22437 22785 23110 22726 23635 23907 23605 23037 17687
Yugoslavia 47 50 50 53 58 58 58 60 63 62 66 57 50 54 52 59 57 66 66 147
Eur opean Community 13289 11828 11470 11350

2 Preliminary data Instructions

©19901998: Distributed accoding to SNAP90 P SOx emissions 19801989and NOx emissions 19801984do nat indudemobile sources

©1999:Distributed accoding to SNAP97 9NO2 figures for 19801989refer to stationary and road vehicles only

9 Values for the periode 19801989are missing becawseair emissin inventories were not prepaed for that period " Internationd transport (ie aviation and navigation) is not included in nationd totals except for the CO2 figure for 1980

¢ Datainclude thoselocaedwithin the EMEP area only S Emissions ot SO2 and NOx from domestic navigation/coatal shipping, for the years 19801993, are assumed to account for 30% of the total enissions from
f Emission figures do not includeair traffic above 1000m and internationd seatraffic shipping in Sweden

9 Cdculations are based on Official Stdtistical data. Due to economica and social difficulties the collection of statistical datawithin the country isinadequae. ! Data are for secbrs 1-6 only. Data for secbrs 7-11 are not yet read).

Thereforeit is assumable that data provided here are not reliable Y Sum of repoted secor data

" Emissions from 19801986are not updated ¥ The NO2 emissions for the base year (1978)is 21830kilo tonnes

" Emissons from intemational air traffic, marine bunkers and managedforesst are not included

I Emissions reported for 19801985are to be regarded as indicators only, and are not comparable to the emissions reported after 1985

X Emissions for 19961999estimated according to SNAP97

' Emissions from 19900onwards are recatulated

™ Emissions from 1990onwards are cal culated using the categories of SNAP97

" Since 1993emissions located on the |&ft side of Diester River are nat induded, except for emissions from Moldavian electric station. The drop in emissions
between 1991and 1992are dueto a decrease in nationd economy

° For 19901999emissions have been calculated according to EM EP/CORINAIR Emission Inventory Guidebookand the Greerhouse Gasinventory Repoting
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Table 3. Anthropogent emissbnsof ammonia (198041999,2010)in the ECE region (thousandsof tonnesNH3 per year)

Party/Y ear 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia 31 31 30 28 20 1.7 17 20 2 2500 A1 .05 .01 .006 .006 .004 .004 .002 .00F

Austria 784 793 794 812 820 814 810 802 790 799 799 792 764 762 759 742 726 721 718 703 660
Belarus 4 4 46 4.4 4.05 44 4.16 4.0
Belgium 89 107 93 92 97 96 97 99 99 102 109 74
Bosnia and Herzegovina

Bulgaria 144 124 111 109 101 99 83 77 66 60 108
Canada

Croatia®™® 371 317 268 255 242 249 234 230 233 244 30
Cyprus

Czech Republic 156 134 115 99 91 86 81 81 80 75 101
Dermark' 125 123 120 119 115 1349 1350 1314 1278 1283 1279 1236 1207 1169 1122 1052 1006 1000 1009 9599

Estonia? 2425 2224 1847 1336 1259 1097 955 974 9.76 847

Finland 39 43.00 41 4500 38 4100 352 3500 38 378 352 31
France™ 805 814 817 822 807 807 812 807 788 788 790 787 776 768 774 781 795 803 807 805 780
Georgia

Germanyii 835 821 817 841 853 857 846 845 835 823 765 673 649 638 639 635 635 625 632 624 550
Greece 79 78 75 75 73 85 73 71 74 73
Hungary 1570 1500 1700 1500 1700 1240 9300 8400 7700 7600 7700 7800 7600 7353 710 90
Iceland

Irel and 112 115 117 117 119 120 122 123 127 127 116
Italy 479 475 464 504 481 487 495 497 499 481 466 451 440 449 459 461 430 443%F 438 448 449
Kazakhstan

Kyrg yzstan 5911

Latvia 44 42 33 20 17 17 16 15 13 12
Liechtenstein 144 .145 .146 .150
Lithuania 85 86 86 87 88 89 89 90 89 86 84 85 81 80 80 38 36 35 35 29 84
Luxembourg 7 7.000 7 7 7 7 7 7.288 7
Malta

Monaco

Netherlands 234 240 244 244 246 248 258 258 237 232 226 228 180 191 166 146 146 188 170 175 128
Norway 225 2300 2300 2300 2300 2300 2300 230 213 228 229 239 250 248 249 259 265 263 271 266 23
Pdand 550 550 550 550 550 550 508 450 447 382 384 380 364 350 371 341 4680
Partugal™ 1046 1001 1066 993 927 1017 991 1005 1030

Republic of Moldova no 52.7 57.9 49 49 a4 37 35 33 31 2 2 24.8 42
Romania 3400 3320 3270 3110 3590 3430 3500 3290 3390 3410 3000 2670 2550 2230 2210

Russian Federation™ 1189 1192 1214 1245 1247 1239 1286 1277 1269 1258 1191 1161 1084 903 772 824 749 730 675 657

Slovakia 629 592 510 452 426 412 414 384 347 36.1

Slovenia 24 23 23 23 22 22 22 19 20 20 20
Spa'nf 396 383 409 411 417 420 435 474 475 487 472 468 468 448 470 467 517

Sweden? 54 51 51 61 61 61 61 61 59 59 55 57
Switzerland 77 60.00 737 715 61.00 62.00 63.00 692 71 71 683 683 630
The former Y ugoslav Republic of M acedonia

Turkey

Ukraine 2300 9.100 7.7 7.000 2300
United Kingdom 3653 3600 3438 3433 3454 3371 3348 3411 3494 3483

United States 1685 3926 3977 4028 4093 4157 4226 4258 4343 4432 4503 4505
Yugoslavia

European Community 3789 3530

2 Agriculture not included

® Preliminary data

©19904998:Distributed accoding to SNAP90
91999: Distributed accoding to SNAP97

¢ Values for the periode 198041989are missing becatseair emissin inventories were not prepaed for that period

f Datainclude those located within the EMEP area only

9 NH3 emissions were cal culated from indugry and agriculture
" Emission figures do not includeair traffic above 1000m and internationd seatraffic

' Emissions from 19801986are not updated

I Emissions from intemational air traffic, marine bunkers and managedforess are not included

X Emissions for 19961999 estimated accoring to SNAP97

' Emissions from 19900nwards are recatul ated

™ Emissions from 19900onwards are calculated using the categories of SNAP97

" Since 1993emissions located on the | eft side of Diester River are nat induded, except for emissions from Moldavian electric station. The drop in emissions
between 1991and 1992are dueto adecrease in nationd economy

° For 19904999emissions have been calculated accoding to EMEP/CORINAIR Emission Inventory Guidebookand the Greerhouse Gasinventory Repoting

Instructions
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P NH3 figures for 19804985refer to agricultura sector only
9 Internationd transport (ie aviation and navigation) is nat induded in nationd totals except for the CO2 figure for 1980




Table 4. Anthropogent emissionsof non-methanevolatile organic compounds(198041999,2010)in the ECE region (thousands of tonnesNMV OC per year)

Party/Y ear 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia 257 243 238 217 92.7 98.1 1043 925 902 81.00 699 309 199 171 234 178 35.10 1694 1747

Austria 3532 3520 3504 3541 3614 3598 3733 3761 3783 3678 3447 3142 2804 2690 2592 2602 2494 2456 2363 2307 1590
Belarus 549 5460 5430 5430 5400 516 506 509 535 511 533 546 412 372 366 367 3277 3447 2940 2399 321
Belgium 688 354 313 313 311 305 294 274 270 277 271P 144
Bosnia and Herzegovina

Bulgaria 309 217 178 179 208 175 173 147 120 132 118 185
Canada 2099 2851 2859 2897 2964 2906 2880 2792 2730 2763 2752 2742 2760 2768 2736 2777 2927
Croatia®™® 1050 865 637 693 747 741 815 795 785 729 90
Cyprus

Czech Republic 275 435 398 359 338 310 286 284 272 269 248 220
Dermark' 203 199 199 202 206 1967 1985 1994 1955 1943 1693 1672 1617 1586 1509 1469 1465 1368 1339 1280 73
Estonia 81 83 83 84 87 884 819 454 416 4465 475 502 5392 537 4233 442
Finland® 210 213 209 206 203 195 188 185 173 173 172 168 130
France” 2707 2671 2459 2438 2389 2266 2133 2055 1991 1914 1860 1784 1100
Georgia 455 468 478 498 493 485 476 482 478 460 464 8.2 39 22 17 15 24 2.8 1084 1863

Germanyjk 3224 3152 3134 3152 3191 3190 3218 3273 3255 3202 3221 2796 2539 2326 2158 2024 1896 1805 1723 1653 995
Greece 614 334 338 340 348 357 362 376 384 397 261
Hungary 215 232 263 228 2150 205 2050 1496 1418 1490 1424 1503 1501 1454 1406 1490° 137
Iceland 7.7 7.7 7.7 7.6 7.7 8.0 8.4 119 126 126 128 143 141 136 142 120 120 9.8 100 6.6
Irel and 110 111 114 108 107 104 110 114 115 95 55
Italy 2179 2119 2074 2045 2007 1992 2019 2088 2124 2215 2213 2293 2338 2344 2349 2368 1934 1867 1764 1677 1440
Kazakhstan

Kyrg yzstan 80 6.9 40 25 28 24 24 2.4 2.32

Latvia 179 116 84 113 101 64 48 74 67 64 204
Liechtenstein 1478 1.486 1494 1501 1.509 1517 1525 1533 1540 1.548 1556 1492 1428 1.364 1.300 .860
Lithuania™ 100 102 104 105 106 112 108 108 109 109 108 111 66 52 52 7 82 81 79 68 84
Luxembourg 15 19 1800 18 16 16 15 13 1492 9
Malta

Monaco .700 .805 926 .829 .825 .755 .702 .643 .586

Netherlands 5790 5550 5430 5260 5130 502 4890 4850 5380 4680 502 462 438 405 389 365 362 317 298 282 185
Norway 1760 1817 1886 2013 2123 2314 2494 2560 2490 2758 3017 2949 3235 3396 3542 3688 3732 3685 3503 3506 195
Pdand 1036 912 889 954 985 1011 1029 1014 1026 1016 831 833 805 756 819 769 766 774 730 731 8040
Partugal” 199 3799 4087 4363 4440 4427 4616 4373 4988 4837

Republic of Moldova 105 101 102 102 96 157 1512 99 745 656 617 644 688 429 2214 100
Romania 8290 8100 7720 7960 8120 7870 8300 8840 8460 8120 7720 6780 6270 6340 6380

Russin Federation’ 2843 2843 2582 2444 2390 2496 2338 2807 2790 3715 3566 3259 3204 2979 2861 2507 2576 2338 2332 2355

Slovakia 148 1240 122 1080 107 104 90 87 79

Slovenia 39.00 44 41 40 42 44 44 49 48 42 40 40
Spa’n' 2572 2547 2507 2545 2551 2594 2622 2679 2711 2759 2790 2737 2649 2485 2697 2635 2515

Sweden? 6000 555 526 517 485 483 478 457 458 417 413 421 245
Switzerland 323 324 324 318 311 305 298 279 261 242 226 213 200 191 182 173 165 144
The former Y ugoslav Republic of Macedonia

Turkey 3590 3610 3793 3875 3839 3790 4030 4303 4498 4530 4622 4572 4786 5271 5155 5813 6131 6197 6146 6130 1925
Ukraine 1626 1660 1687 1604 1512 1369 1302 1171 9720 1024 8110 7180 6650 1369
United Kingdom 2373 2350 2386 2407 2462 2475 2531 2594 2662 2693 2657 2592 2491 2387 2340 2215 2152 2050 1917 1744 1430
United States 23892 22485 21460 22565 23466 22161 21188 21053 21798 20424 19099 19277 18926 19141 19671 18977 17658 17901 16887 16461 12890
Yugoslavia

European Community 16888 14026

2The NMV OC figure for 1985includes CH4 emissions between 1991and 1992are dueto adecrease in nationd economy

® Preliminary data P For 19904999emissions have been calculated accoding to EM EP/CORINAIR Emission Inventory Guidebookand the Greerhouse Gasinventory Repoting
©19904998:Distributed accoding to SNAP90 Instructions

91999: Distributed accoding to SNAP97 9 Internationd trangport (ie aviation and navigation) is nat induded in nationd totals except for the CO2 figure for 1980

€ Values for the periode 19801989are missing becatseair emission inventories were not prepaed for that period " Sum of repoted secr data

f Datainclude those located within the EMEP area only

9 Time series will be updated.

" Emission figures do not includeair traffic above 1000m and internationd seatraffic

' Calculations are basedon Official Statistical data. Due to ecoromical and social difficulties the collecion of statistical datawithin the country isinadequae.
Therefore it is assumable that data provided here are not reliable

! Emissions from 19804986are not updated

K Emissions from intemational air traffic, marine bunkers and managedforess are not included

' Emissions for 19964999estimated accoding to SNAP97

™ Emissions from 1990onwards are recatul ated

" Emissions from 1990onwards are calculated using the categories of SNAP97

° Since 1993emissions located on the l&ft side of Diester River are not induded, except for emissions from Moldavian electric station. Thedrop in emissions
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Table 5. Anthropogent emissbnsof carbon monoxide (19801999,2010)in the ECE region (thousandsof tonnesCO per year)

Party/Y ear 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia 266 300 304 309 4049 4051 4165 4171 3989 3043 3772 1951 1451 1280 1736 1255 2236 1244 1237

Austria 1711 1644 1582 1548 1602 1548 1643 1602 1552 1486 1307 1287 1206 1177 1151 1049 1024 1024 9703 8649

Belarus 1654 1605 1601 1590 1615 1722 1717 1381 1201 1241 1253 1242 1223 1034 7864 1404
Belgium 1112 1120 1138 1104 1054 1032 1009 949 966" 944

Bosnia and Herzegovina

Bulgaria 997 995 985 891 608 768 820 855 846 613 515 650 617 750
Canada 10273 9685 10596 10153 9855 9851 9747 9653 9595 9476 9302 9425 10550
Croatia”™ 6552 5653 4165 3754 3694 3458 3888 3656 3449 3343 660
Cyprus

Czech Republic 894 0 906 0 895 899 740 738 737 884 1055 1102 1045 967 1026 874 886 877 767 686

Denmark® 9563 1075 1123 9506 1060 9931 9981 1019 9378 1000 7040 7183 6873 6621 6217 6049 6239 5671 6011 5413 331
Estonia 400 417 423 419 448 4341 3992 2078 2102 2411 2423 2677 2828 2807 2153

Finland 660 559 552 478 457 444 436 461 474 452 547

France® 15737 14968 14510 14070 14133 13935 13522 13267 12843 12288 10774 10645 10221 9657 8981 8862 8277 7854 7614 7178

Georgia® 6483 6173 6322 6478 6513 6365 6429 6389 6477 5973 5264 4414 1295 1425 1485 2495 3902 4292 3533 2225

Germany™ 14046 13027 12438 11980 12176 12134 12135 12438 12080 11430 11213 9515 8351 7704 7065 6667 6234 5832 5341 4952

Greece 1328 1369 1318 1317 1309 1340 1385 1405 1500

Hungary 1019 9311 9631 9970 9134 8358 7961 7743 7613 7269 7334 7369 75512 800
Iceland 442 442 442 432 441 455 482 536 571 570 582 592 60.7 599 603 494 499 389 398 1941
Ireland 401 394 395 350 329 304 307 312 318 285 3220
Italy 7588 7478 7527 7432 7590 7692 7607 7674 7581 7735 7824 8003 7961 7755 7549 7755 6971 6687 6318 6057 4213
Kazakhstan

Kyrg yzstan 262 213 132 9.5 75 5.5 46 5.0 3.68

Latvia 499 823 555 612 307 454 176 354 326 296 330
Liechtenstein 4.187 3.996 3.804 3.613 3422 3.230 3.039 2.848 2.657 2465 2274 2.156 2.038 1.920 1.802

Lithuania® 541 548 543 550 550 545 554 564 578 568 519 577 350 292 303 286 312 358 358 320 400
Luxembourg 193 175 2190 145 107 103 80 51 49380 33
Malta

Monaco 3.018 3470 3.935 3.469 3416 3.088 2776 2.689 2.297

Netherlands 1530 1418 1374 1354 1357 1381 1252 1192 1179 1131 1143 1025 983 960 907 892 903 749 722 679

Norway 8221 8151 8237 8158 8420 8442 8723 8320 8689 8232 8208 7601 7512 7461 7377 7006 6702 6352 6006 5654

Pdand 7406 7083 8655 5115 4547 4837 4700 4301 4365

Pcrtugal' 1114 1189 1284 1269 1234 1201 1178 1143 1095

Republic of Moldova ™ 55 53 56 49 48 483 478 474 496 476 4532 4684 2792 2184 1709 192 1703 2102 1534 1002 150
Romania 3245 3217 3152 3030 3463 3307 3378 3196 3317 3314 3186 2695 2506 2434 2325

Russan Federation® 13520 15005 13617 13696 13672 14122 13142 13119 12988 12054 13174 12869 11574 11193 10495 9846 9312 10262 10284 10701

Slovakia 491 535 485 430 456 446 435 360 352 318 310

Slovenia 68 66 63 61 64 68 78 79 75 75 81 78 78 87 93 91 95 93 77 70 53
Span® 3670 3542 3509 3539 3513 3475 3526 3633 3824 4000 3898 3992 4078 3885 3859 3448 3662

Sweden® 1210 1212 1176 1148 1142 1088 1082 962 1004 924 426
Switzerland 1280 1222 1164 1106 1048 990 933 877 820 764 673 629 581 544 516 491 467 443 422 399 370
The former Y ugoslav Republic of Macedonia 2300 2580°

Turkey? 2563 2575 2709 2772 2744 2725 2867 3041 3143 3155 3130 3110 3225 3460 3363 3552 3684 3722 3644 3607 10986
Ukraine 9832 9722 9269 9085 8794 8141 7406 5496 4218 3375 2906 2567 2516 8141
United Ki ngdom 7647 7608 7621 7406 7416 7192 7193 7233 7289 7517 7155 6956 6633 6140 5847 5492 5468 5184 4960 4760 2838
United States 106536 102968 100691 105583 104712 106155 99243 98298 105308 96561 89921 92350 89819 90530 94089 85329 91894 92044 87882 88398 86998
Yugoslavia

Eur opean Community 50008 41861 40574 39353

2 Preliminary data
© 19901998: Distributed accoding to SNAP90
©1999:Distributed accoding to SNAP97

9Values for the periode 19801989are missing becawseair emissn inventories were not prepaed for that period

¢ Datainclude thoselocaedwithin the EMEP area only

 Emission figures do not includeair traffic above 1000m and internationd seatraffic

9 Cdculations are based on Official Stdtistical data. Due to economical and social difficulties the collection of statistical data within the country isinadeguae.

Therefore it is assumable that data provided here are not reliable

" Emissions from 198041 986are not updated

' Emissbns from intemational air traffic, marine bunkers and managedforess are not included

) Emissions for 19961999estimated accoding to SNAP97

¥ Emissions from 19900nwards are recatul ated

' Emissions from 19900nwards are calculated using the categories of SNAP97

™ Since 1993emissions located on the | eft side of Diester River are nat induded, except for emissions from Moldavian electric station. Thedrop in emissions
between 1991and 1992are dueto adecrease in nationd economy

" For 199041999emissions have been calculated accoding to EM EP/CORINAIR Emission Inventory Guidebookand the Greerhouse Gasinventory Repoting

Instructions

° Internationd transport (ie aviation and navigation) is not induded in nationd totals except for the CO2 figure for 1980
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P Data are for secbrs 1-6 only. Data for secors 7-11 are not yetready.
9 Sum of repoted secbor data




Table 6. Anthropogent emissbnsof methane (1980-1999,2010)in the ECE region (thousandsof tonnesCH4 per year)

Party/Y ear 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia 1528 7756 7924 7752

Austria 5287 5311 5313 5354 5406 5389 5399 5357 5358 5371 5376 5271 5145 5083 5001 4895 4813 4696 4590 4544

Belarus 9554 4296 1000
Belgium 590 594 592 599 598 597 597 590 59F 585

Bosnia and Herzegovina

Bulgaria 646 660 638 757 582 623 664 523 506 495 533 553 478 420
Canada 2072 2682 2739 2759 2785 2847 2691 2801 2934 2987 3500 3700 3800 3900 4000 4200 4300 4300 4300 4300

Croatia”™ 1696 1597 1448 1472 1380 1344 1340 1278 1234 1261 150
Cyprus

Czech Republic 779 710 668 633 614 599 573 562 529 517

Denmark® 3283 3328 3332 3295 3277 3188 3143 3035 2999 3018 2788 2810 2809 2854 2817 2806 2789 2718 2865 2688 248
Estonia 1052 1011 913 797 795 67.7 632 1031 101 1205

Finland 660 5200 298 279 252 229 222 223 216 208 197 189

France® 2945 2996 3008 3045 3054 3096 3052 2809 2783 2688

Georgia® 3798 3745 3822 3874 3961 4112 4163 4119 3946 3833 3564 3091 2425 1896 1633 1519 1555 1674 1143 6293

Germany™ 6117 6020 5914 5839 5803 5918 5875 5607 5533 5516 5571 5013 4654 4267 4022 3894 3570 3477 3353 3271 2628
Greece 438 440 440 441 446 456 453 457 465

Hungary 1115 1173 1215 1134 1243 1165 1122 1210 1176 1131 1010 97712 900
Iceland 151 151 151 146 149 150 146 141 139 139 140 139 137 137 138 136 139 139 137 3.9
Ireland 602 608 610 613 616 623 634 643 637 637 580
taly 2176 2172 2151 2234 2206 2231 2276 2313 2344 2330 2341 2390 2362 2461 2559 2555 1923 1960 1960 1962

Kazakhstan

Kyrg yzstan

Latvia 194 190 157 112 98 101 93 102 97 99 119
Liechtenstein 742 713 .704

Lithuania® 256 272 250 276 295 358 309 313 310 298 339 353 333 323 321 260 247 263 274 262 332
Luxembourg 24 2500 22 23 24 24 23 2377 26
Malta

Monaco .052 .056 .059 .060 .061 .059 .060 .062 .060

Netherlands 971 875 876 1009 1039 1177 1049 1047 1024 1039 1293 1300 1253 1223 1203 1173 1233 1110 1060 1030

Norway 2572 2710 2760 2810 2850 2900 2950 2911 2926 3048 3118 3156 3218 3276 3346 3371 3405 3430 3379 3372 2300
Pdand 3141 2801 2589 2474 2432 2467 2457 2252 2279 2335

P(:l'lugalI 6371 6399 6351 6231 6347 6335 6325 6365 6339

Republic of Moldova ™ 1932 1838 1642 1442 1473 1343 1282 1179 1068 1163

Romania 2393 2363 2218 2272 2345 2306 2475 2732 2535 2357 1955 1725 1532 1532 1512

Russan Federation®® 5462 5414 5396 5423 5441 5427 5400 5428 5358 5312 5174 4923 4649 3680 3542 3400 3136 2902 2474 2775

Slovakia 322 294 268 250 244 248 254 241 222 222

Slovenia 90.00 169 171 162 164 162 166 166 164 165 163 116
Span® 1109 1146 1243 1269 1290 1311 1422 1507 1520 1613 1624 1650 1686 1710 1754 1796 1890

Sweder? 324 325 321 321 303 297 297 260 256 301 262
Switzerland 312 239 287 242 243 240 238 234 233 230 227 222 217 192
The former Y ugoslav Republic of Macedonia

Turkey! 1424 1441 1552 1618 1632 1757 1830 1944 1903 1957 1642 1887 1937 2335 1945 3320 3863 4417 1333 1250 1740
Ukraine

United Ki ngdom 3911 3907 3930 3948 3228 3760 3940 3884 3819 3752 3677 3628 3534 3179 2944 2918 2855 2764 2637 2852
United States 30689 30606 30883 30389 30784 30978 30379 30096 29754 29504

Yugoslavia

Eur opean Community 20878 20380 19701 18908 18399 17766 17572 17489

2 Preliminary data

©19901998: Distributed accoding to SNAP90

©€1999:Distributed accoding to SNAP97

9 values for the periode 19801 989are missing becatseair emission inventories were not prepaed for that period

¢ Datainclude those located within the EMEP area only

 Emission figures do not includeair traffic above 1000m and internationd sea traffic

9 Cdculations are based on Official Stdtistical data. Due to economica and social difficulties the collection of statistical datawithin the country isinadequae.
Thereforeit is assumable that data provided here are not reliable

" Emissions from 19801986are not updated

' Emissons fromintemational air traffic, marine bunkers and managedforess are not included

} Emissions for 199641999estimated accoding to SNAP97

¥ Emissions from 19900nwards are recatul ated

' Emissions from 19900nwards are calculated using the categories of SNAP97

™ Since 1993emissions located on the left side of Diester River are not induded, except for emissions from Moldavian electric station. The drop in emissions
between 1991and 1992are dueto adecrease in nationd economy

" For 199041999emissions have been calculated accoding to EM EP/CORINAIR Emission Inventory Guidebookand the Greerhouse Gasinventory Repoting
Instructions

© Since 1995CH4 emissions from wetlands livestock and poultry are refined by application of coefficient in the Guidebook (1996 edition)
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P Internationd transport (ie aviation and navigation) is nat induded in nationd total's except for the CO2 figure for 1980
9 Sum of repoted secor data




Table 7. Anthropogent emissonsof carbon dioxide (198041999,2010)in the ECE region (millionsof tonnesCO2 per year)

Party/Y ear 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia 2140 3.000 4.400 3.300

Austria 6338 598 574 565 584 592 585 598 572 580 621 660 602 599 6138 6338 649 6638 655 6538 540
Belarus 1016 670 61.1 640 962
Belgium 116 120 118 109 113 126 129 126 122 122

Bosnia and Herzegovina

Bulgaria 100 97 98 85 67 61 63 60 63 59 101
Canada 440 442 401 387 404 421 416 434 466 490 466 456 470 468 482 494 507 518 529 529

Croatia®™ 235 186 170 177 182 176 182 198 204 200 30
Cyprus 3 3 3 3 3 3 3 4 4 4 5 5 5 5 6 6 6 6 6 7 9
Czech Republic 196 180 179 178 173 170 163 148 134 129 124 123 129 130 125 118 1610
Dermark® 6451 5568 5852 5495 5741 6391 65.32 6345 5928 5429 53.16 6354 5804 5954 6333 6020 7361 6418 5990 5702 60
Estonia 3625 3519 2513 196 2153 1736 1858 1687 1585 8.880

Finland 54 45 43 42 43 50 48 52 52 52 59 59 57 57 63 61 67 65 64 64 59
France®®" 441 385 368 347 335 329 313 310 310 322 323 349 336 309 303 311 323 316 337 3307

Georgia 3459 3605 3717 3923 3926 3962 3663 3693 3632 3488 3642 2867 1777 1051 7.343 5.344 8.343 9.176 752 473

Germanyk‘ 1105 1083 1045 1042 1070 1076 1084 1074 1059 1039 1015 976 928 918 904 903 924 893 887 858

Greece 48 59 58 63 67 72 85 85 86 87 88 90 92 96 100

Hungary 9200 92 92 91 90 88380 8700 8740 8450 8090 7420 7240 6590 6566 6394 6345 6706 64.78 6235 60.70% 77
Iceland 18 1.8 18 1.8 19 1.9 2.0 2.0 2.1 2.1 2.1 2.1 22 2.3 23 2.3 24 2.5 25 2.9
Irel and 3157 3225 3289 3242 3398 3450 3570 3807 4002 4189 5137
Italy 364 352 345 339 342 345 363 377 391 403 412 404 415 403 391 416 437" 440" 454" 457"

Kazakhstan

Kyrg yzstan

Latvia 24 19 15 13 12 10 9.6 8.7 8.3 7.3 18
Liechtenstein .153 .145 .130 .128 .153 177 172 177 .178 .202 .207 214 221 .218 .220

Lithuania” 46 46 45 45 44 45 46 47 47 46 42 45 29 25 25 18 19 19 19 179 35
Luxembourg 11 10 1100 9 7 7 6 5 5.143 6
Malta

Monaco .108 125 .133 135 .138 .135 141 .143 .138

Netherlands® 167 150 165 171 169 172 174 182 190 183 181 174

Norway 323 317 308 318 337 321 346 333 354 343 351 335 343 358 377 378 409 412 414 416 4860
Pdand 478 488 381 368 372 364 372 349 373 362 338

Partugal® 569 588 627 608 612 638 622 632 664

Republic of Moldova & 2650 2363 1767 1284 1037 873 840 730 6.40 430

Romania 1840 1840 1800 1840 1930 1890 1950 1960 2010 1980 1710 1410 1260 1230 1210

Russan Federation® 1400 1425 1450 1475 1500 1560 1600 1700 1650 1725 1670 1630 1630 1450 1580 1500 1500 1500 1500 1500 1900
Slovakia 63 60 52 49 46 43 45 45 45 44 45

Slovenia 14 15 15 15 15 14 16 14 14 14 15 13 13 14 14 15 16 16 16 15 14
Span® 191 193 192 194 184 183 184 187 183 212 216 224 233 221 233 243 230

Sweder® 82 74 69 64 63 67 68 67 63 64 55 55 56 56 58 58 63 56 57 57 64
Switzerland 4007 4188 4146 3785 3717 3808 3829 3738 38.73 406

The former Y ugoslav Republic of Macedonia

Turke)} 1124 1126 1189 1237 1299 1379 1465 1561 1522 1663 1710 1770 1837 1906 1889 2180 2370 2634 2038 2135 4870
Ukraine

United Kingdom 6030 5790 5700 5640 5480 5670 5810 5860 5860 5770 5923" 5961" 5811 5653 5611 5519 5714" 5465" 5687 5363 6200
United States 4913 4861 4961 5073 5169 5220 5403 5479 5490 5558

Y ugoslavia

European Community 3309 3263 3199 3214 3253 3329 3269 3315

2 Preliminary data on the EU-NEC directive

b Values for the periode 19801989are missing becaseair emissin inventories were not prepaed for that period P Emissions from 1990onwards are cal culated using the categories of SNAP97

¢ Projection for 2010accading to Businessas ustal scerario determinedin the First national communicaion to the UNFCCC. 9 Since 1993emissions |ocated on the |eft side of Diester River are nat induded, except for emissions from Moldavian electric station. The drop in emissions
9'Sink of CO2 is not added to total errission of CO2 between 1991and 1992are dueto adecrease in nationd economy

¢ Datainclude thoselocaedwithin the EMEP area only " For 199041999emissions have been calculated accoding to EMEP/CORINAIR Emission Inventory Guidebookand the Greerhouse Gasinventory Repoting
f New IPCC methodology. Renoval of CO2 hasincreasecappoximately by a facor of two Instructions

9 Emission figures do not includeair traffic above 1000m and internationd sea traffic ° Internationd trangport (ie aviation and navigation) is nat induded in nationd total's except for the CO2 figure for 1980

" Emission figures do not include international air traffic and international sea traffic ' Sum of repotted secior data

" Net emissionsinduding sinks Y Asreported to IPPC.

! Cdculations are based on Official Statistical data. Due to economical and social difficulties the collection of statistical data within the country isinadequae.
Therefore it is assumable that data provided here are not reliable

¥ Emissions from 198041986are not updated

' Emissbns from intemational air traffic, marine bunkers and managedforess are not included

™ Emissions for 199641999estimated accoding to SNAP97

" Emissions from 1990onwards are recatul ated

© CO2 figures are reported unde the United Nations Framework Convention on Climate Change. Current Redudion Plansaccoding to EU-council agreenent
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Table 8. Anthropogent emissionsof persistent organic pollutantsin the ECE region

(K g per year, exceptfor dioxins and furans which are g Teq per year, PAHs are tonnesper year)

ANNEX | ANNEX |1 ANNEX Il OTHER
Party Year Aldrin Chlor- Chlor- Dieldrin Endrin Hepta- Hexa- Mirex Toxa- HCH DDT PCBs Dioxins PAHs HCB PCP SCCP PER TRI
dane decae chlor bromo- phene and
biphenyl furans
Austria 1990 9206 5471
1991 8535 5049
1992 7086 4830
1993 6428 4964
1994 0 0 0 0 0 0 0 0 12000 0 5838 4774 0
1995 0 0 0 0 0 0 0 0 8056 0 6100 5208 0
1996 0 0 0 0 0 0 0 0 8640 0 6021 5146 0
1997 0 0 0 0 0 0 0 0 2324 0 5667 4812 0
1998 0 0 0 0 0 0 0 0 0 0 53.83 4676 0
1999 0 0 0 0 0 0 0 0 0 0 50.62 4595 0
Belarus 1997 164
1998 1568
1999 1519
Belgium 1990 4480° 35432 4876 5768
1993 2941
1994 1476° 2352 3000°
1995 o° 4375 2745 2368 16007
1996 9° 1081 1842 2100° 6.000°
1997 9600 1226 1874 2500° 7.000°
1998 9600 1163 1872 2500° 7.000°
1999 1359 1898
Bulgaria 1990 2584 5542 6773 544 4930
1995 3822 4560 4434 79 1072
1996 2617 3409 4095 87 1061
1997 2270 3096 3643 47 7.54
1998 2528 2884 3840 756 9.07
1999 2474 2453 2860 46 6.36
Croatia 1990 9400° 178619 119 0 8500 1458967
1996 12800° 97359 9.309 09 0 1636000
1997 31007 95049 9.179 09 142700 1242000
199d9 5000 1108 8.59 0
199d9 5000 9796 793 0
Cyprus 1990 772 7
Czech Republic 1990 7729 1252 7516
1991 7720 1220 7470
1992 7413 1220 1131
1993 6436 1140 1115
1994 6298 1135 9514
1995 6229 1135 1357
1996 5545 9215 9714
1997 4478 8302 6574
1998 4577 7667 6567
1999 4854 6432 5566
Dermark” 1994 6100 15 9974 842555
1995 .000 .000 .000 .000 .000 .000 .000 .000 .000 14 1045
1996 21 1146
1997 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 20 1115
1998 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 ,000 20 1049
1999 95 1118
Estonia 1990 .308
1991 290
1992 172
1993 182
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ANNEX | ANNEX |1 ANNEX 11l OTHER
Party Year Aldrin Chlor- Chlor- Dieldrin Endrin Hepta- Hexa- Mirex Toxa- HCH DDT PCBs Dioxins PAHs HCB PCP SCCP PER TRI
dane decae chlor bromo- phene and
biphenyl furans
1994 .183
1995 .188
1996 191
1997 197
1998 213
Finland 1990 354 1611
1991 348 1274
1992 331 12385
1993 5300 347 1304
1994 1100 415 1739
1995 15800 407 17359
1996 398 1680
1997 391 1617
1998 395 1629
1999 411 1673
France™® 1990 59 2206 2054 78200@0 18800000 28400000
1991 66 2268 2467 6910000 16900000 25500000
1992 67 2312 2308 59900@0 13400000 23200000
1993 67 2392 2282 50900@0 12000000 20200000
1994 64 2363 1943 4870000 12600000 18800000
1995 60 2107 1971 42900@0 11300000 18300000
1996 61 1865 2109 40000@0 10200000 19800000
1997 50 1253 1886 35700@0 9200000 19100000
1998 50 836 1927 3420000 9400000 19900000
1999 47 558 1896 31900@0 9600000 19900000
Germany 1990 43579" 1196 420™ 86™
1994 15000 30894" 396™" 752 2100300
1995 309
Hungary 1985 169 2150 158 486 .0365
1990 9281 135 1806 1323 .304 .0228
1991 60 120 1597 1216 .506 .038
1992 12 108 1218 8687 .678 .0509
1993 462 106 1210 80.71 .632 .0474
1994 798 105 1149 7234 476 .0357
1995 1650 101 1135 6762 .660 .0495
1996 2400 977 1052 6325 .660 .0495
1997 31 976 1033 6048 .678 .0509
1998 22 922 9364 5350 712 .0534
Iceland 1990 .000
Kyrg yzstan 1992 .04 1.824
1993 .038 4.363
1994 4.898 27
1995 .129
1996 544
1997 .003 .20
1998 .003 .202
1999 .089
Lithuania 1997 1245 5.620 7121
1998 1420 5970 53.14
1999 1269 5.030 4449
Luxembourg 1990 40
1994 23 1.1
1995 24 .6
1996 16 N
1997 16 4
1998 8 3
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ANNEX | ANNEX |1 ANNEX 1l OTHER
Party Year Aldrin Chlor- Chlor- Dieldrin Endrin Hepta- Hexa- Mirex Toxa- HCH DDT PCBs Dioxins PAHs HCB PCP SCCP PER TRI
dane decae chlor bromo- phene and
biphenyl furans
1999 .000
Netherlands 1990 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 6180 1720 .000 .000 8858000
1992 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 251 5050 1420 30000
1994 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .283 1430 1390 0 0 5631000
1995 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .015 742 1280 0 0 4755000
1996 .000 60.7 1090 .0 .0 4036600
1997 .000 553 1070 2.1 .0 3533200
1998 438 731 0 26000 3470000
1999 348 732 .0 25000 2850000
Norway 1990 0 0 0 0 0 0 0 0 0 0 149°
1991 0 0 0 0 0 0 0 0 0 0 145°
1992 0 0 0 0 0 0 0 0 0 0 0 139° 120°
1993 0 0 0 0 0 0 0 0 0 0 0 146° 135
1994 0 0 0 0 0 0 0 0 0 0 0 146° 128
1995 0 0 0 0 0 0 0 0 0 0 0 125 147° 80P 63 379335
1996 0 0 0 0 0 0 0 0 0 0 0 105 152° 50° 100 766800 304000
1997 0 0 0 0 0 0 0 0 0 0 0 105 153° 60° 100
1998 0 0 0 0 0 0 0 0 0 0 0 149° 50°
1999 0 0 0 0 0 0 0 0 0 0 0 137° a0
Pdand 1990 .000 .000 .000 .000 .000 .000 .000 .000 .000 2373 3683 1634 .000
1991 3492 1784
1992 3381 1756
1993 3966 1700
1994 3609 2359
1995 .000 .000 .000 .000 .000 .000 .000 .000 .000 2338 3877 2423 .000
1996 .000 .000 .000 .000 .000 .000 .000 .000 .000 2342 3662 2296 .000
1997 .000 .000 .000 .000 .000 .000 .000 .000 .000 2386 3477 2012 .000
1998 .000 .000 .000 .000 .000 .000 .000 .000 .000 2312 2904 1810 .000
1999 .000 .000 .000 .000 .000 .000 .000 .000 .000 2304 2874 1805 .000
Republic of Moldova 1990 6.171
1991 4.879
1992 3.993
1993 3.282
1994 3.120
1995 4261
1996 3.595
1997 5.058
1998 4.760
1999 4350
Russkn Federation” 1990 9230 991 1826 1637
1991 947 17.30 1637
1992 901 1560 1.637
1993 878 1529 1.687
1994 825 1545 16
1995 769 1528 1.3
1996 637 1502 1.1
1997 614 1499 .979
1998 606 1471 .95
1999 625 1532 .98
Slovakia 1990 1648 2245 420
1995 1411 3727 194
1997 1387 1942 185
1998 1364 1876 160
1999 1339 1610 166
Slovenia 1990 357 8.60 2361
1994 265 567 1799
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ANNEX | ANNEX |1 ANNEX 11l OTHER
Party Year Aldrin Chlor- Chlor- Dieldrin Endrin Hepta- Hexa- Mirex Toxa- HCH DDT PCBs Dioxins PAHs HCB PCP SCCP PER TRI
dane decae chlor bromo- phene and
biphenyl furans
1995 235 494 1700
1996 214 491 1728
1997 194 3.82 18389
1998 180 353 1820
1999 100 351 1833
Span” 1990 181 3011 9227 69
1991 190 3071 8641 70
1992 200 2843 14703 73
1993 196 2880 7065 74
1994 185 2812 7733 74
1995 157 2327 6088 76
1996 155 2521 6065 72
Sweden 1990 1274 182
1992 153
1993 46
1995 153
Switzerland 1990 0 0 0 0 0 0 0 0 0 0 0
1991 0 0 0 0 0 0 0 0 0 0 0
1992 0 0 0 0 0 0 0 0 0 0 0
1993 0 0 0 0 0 0 0 0 0 0 0
1994 0 0 0 0 0 0 0 0 0 0 0
1995 0 0 0 0 0 0 0 0 0 0 0 0
1996 0 0 0 0 0 0 0 0 0 0 0 0
1997 0 0 0 0 0 0 0 0 0 0 0 0
1998 0 0 0 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0 0 0 0
Ukraine 1997 2.948
1998 770
United Kingdom 1990 0 0 0 0 0 0 0 0 0 100013 0 6976 1142 2434 1267 538010 6200
1991 0 0 0 0 0 0 0 0 0 86189 0 6397 1123 2298 1259 537991 6200
1992 0 0 0 0 0 0 0 0 0 74756 0 5901 1098 2086 1280 537989 6200
1993 0 0 0 0 0 0 0 0 0 65250 0 5407 1049 1593 1255 529774 6200
1994 0 0 0 0 0 0 0 0 0 57300 0 4846 9532 1490 1240 518780 6200
1995 0 0 0 0 0 0 0 0 0 50616 0 4292 8195 1220 1248 511033 6200
1996 0 0 0 0 0 0 0 0 0 44963 0 3750 5886 66.77 1241 503463 6200
1997 0 0 0 0 0 0 0 0 0 40158 0 3248 3842 5455 8928 496159 6200
1998 0 0 0 0 0 0 0 0 0 36052 0 2747 3610 4914 8928 489217 6200
1999 33586 2071 3457 4392 7859 482498 6200
United States 1990 102 234 15642 1450 5639
1996 299 82 1 236 195 252 13992 715 5811

2 Referring to Flande's only

b Referring to Brussels and Wallonia only
¢ Referring to Wallonia only

9 Referring to Flande's and Wallonia only
¢ Preliminary data

f19901998:Emission of POPsis distributed accoding to SNAP94. 1999: According to SNAP97

9Values for the periode 19911995are missing becatseair emission inventories were not prepaed for that period

" Datainclude those located within the EMEP area only
' Emissions prior to 1994is undeestimated and will be updated
! Time series will be updated.

X Emission figures do not includeair traffic above 1000m and internationd seatraffic

' Sum of TRI, PER AND TCE

™ Figures for 1990and 1994 are not comparable becawsethey are basedon different reports

" Figuresindudeonly Benzo(ghi)perylene and Flouranthene (Borneff 6)

© ECE-4 is used for the new PAH-data given this year

P Only daafor sector 4:Produdion processes, no daafor other sectors
9 Sweden officialy reported the 1990emission range to be 58-127 gTeq, and the 1993emission range to be 1946 gTeq

" PAHs are defined asthe sum of 16-PAH, which includes: Benz(a)anthracere, Benzo(a)pyrene, Berzo(b)fluouranthene, Berzo(k)fluouranthene, Chrysere,
Dibere(a, h)anthracere, Indeno(1,2,3-cd)pyrene, Aceraphthene, Acerapttylere, Antracere, Benzo(ghi)petylene, Fluorarthere, Fluorene, Naptthalere,

Phenarthrene, Pyrere
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Table 9. Anthropogent emissbnsof heavy metalsin the ECE region (tonnesper year)

PRIORITY METALS

OTHER METALS

Party Year L ead Cadmium M ercury Arsenic Chromium Copper Nickel Selenium Zinc
Armenia 1983 91.00 .01 30.00
1984 6100 .01 9500
1985 4400 .01 6200 5.00
1986 87.00 5.00
1987 46.00 6200 .20 5.00 .30
1988 5700 66.00 5.00 .003 .10
1989 2200 .03 2200 5.00 2.00 .10
1990 1100 .01 4.00 2.50 .10
1991 .82 .01 597 1.60 .24
1992 .61 .008 18 .068 .239
1993 .79 .009 1.04 .036 .074
1994 .34 .001 .34 .002 .003
1995 .334 .001 101 .001 .009
1996 .009 .0008 .0003 466 .009 .02 .016
1997 .009 .019 .650 .003
1998 .010 .008 .005 .007 .001
1999 0053 .073 .008 .004 .021
Austria 1985 3202 4.81 4.29
1990 2019 3.09 2.64
1991 1703 2.72 2.53
1992 1161 2.29 2.03
1993 8197 214 1.78
1994 5706 184 155 3.300 6.600 9.200 3550 4.700 2084
1995 3861 164 144
1996 3588 159 139
1997 3535 1.63 142
1998 3537 161 128
1999 3364 150 119
Belarus 1990 7976 7.59 .480 1315 2924 3498 6019 2105
1995 1484 3.48 .265 448 1410 1911 2464 1217
1996 4634 1.20 .297 3.66 8.68 1389 2027 1223
1997 4220 1.25 .310 3.07 8.27 15.10 1671 1593
1998 4124 145 .392 2.96 791 1364 1543 1779
1999 3752 142 .38 2.64 7.19 1319 1289 1801
Belgium 1990 6013 9.515 8.794 1045 5398 5226 1065 2135 3705
1991 2180 3.00 2.00 1.00 1200 6.00 1000 .00 1350
1997 2300 4.00 3.00 3.00 1100 2000 9.00 .10 97.00
1997 2300 1.00 1.00 2.00 2200 2200 1100 3.00 86.00
1994 3254 4397 5.824 4625 2682 4569 5264 2346 2416
1995 3361 6.379 4544 6.393 4832 55.70 4673 1880 2865
1996 3020 4.618 5.546 5.220 3209 3319 5768 7657 2199
1997 2908 4.599 3520 5212 2812 2917 4866 1019 1774
199¢ 2031 3.260 3495 4858 2247 2952 67.72 9.985 1864
1999 2122 3310 3020 4318 2263 3046 6522 9.987 1815
Bulgaria 1990 4359 2825 1320
1995 2975 1282 6.88
1996 2788 1433 470
1997 2312 1423 431
1998 2508 1487 469
1999 2235 1357 4.06
Croatia®® 1990 466 161 115 228 13.00 1464 4576 o1 8421
1995 264 .95 .29
1996 268 1.04 .30
1997 190 1.03 .32 1.25 5.19 1021 3039 41 6467
1998 183 1.06 .32 1.33 5.63 1031 3142 42 6829
1999 178 1.05 .31 1.32 5.65 10.72 3183 .38 6840
Cyprus 1990 8100 .20 .30 .60 1.60 1.20 1.70 1.80
1991 6300
1992 66.00
1993 6900
1994 6800
1995 6700
1996 6700
1997 7200
1998 69.00
1999 7500
CzechRepublic 1990 2694 4.34 7.52
1991 2400 3.92 7.42
1992 2470 3.61 7.28
1993 2320 3.48 7.46
1994 2025 3.52 7.17
1995 1797 3.55 7.40
1996 1654 2.94 5.86
1997 1797 3.00 5.54
1998 1692 2.65 5.16
1999 1570 2.72 3.66
Denmark 1990" 1268 1125 3171 1447 6.2 1004 2649 4236 3456
1994 4563 1156 8.196 1333 4724 1497 2746 2928 5632
1995 4303 1.120 8485
1996 2012 1.085 2677 1.270 3.399 1045 2540 3.386 36.10
1997 8507 779 2117 .865 3.102 9.375 2049 3.196 2550
1998 7553 776 1948 846 2.700 9522 1892 283 2304
1999 7337 713 1976 .846 265 9.609 152 3514 2289
Estania 1990 2325 1.612 1292 8.1 8.2 17 44 2 293
1991 2084 1.493 1.183 7.7 7.9 1.7 4.2 2 275
1992 1209 1.118 .980 7.2 7.795 1.648 3.9 2 26.77
1993 1004 .885 .750 5.6 6.195 1.241 3.1 1 2147
1994 1067 .937 .798 48 5.078 1.033 2651 1 1764
1995 8756 .899 751 40 3.982 .841 2167 1 16.76
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PRIORITY METALS

OTHER METALS

Party Year L ead Cadmium Mercury Arsenic Chromium Copper Nickel Selenium Zinc
1996 80.16 .941 778 43 4.236 2.344 2.352 1 1634
1997 7308 .978 773 3.8 3.874 2.255 2.068 1 1433
1998 5466 .829 .664 35 3.368 2.158 1.929 1 1323
1999 4504 776 611
Finland 1990 3261 6.3 1.1 332 316 944 670 5705
1991 2474 34 .9 221 414 90.7 451 3814
1992 1747 29 .8 175 312 655 371 2837
1993 997 2.9 .6 143 205 541 259 2596
1994 60.1 2.4 7 107 196 489 336 3157
1995 566 17 7 35 217 267 338 3217
1996 350 15 .8 7.2 212 545 251 1914
1997 185 1.1 .6 123 205 723 278 703
1998 203 13 5 124 182 274 208 712
1999 14 6 4 36 185 4.1 169 57.7
France™ 1990 4335 16 44 24 376 93 280 11 1944
1991 2908 16 46 24 319 94 329 11 1783
1992 2120 16 47 23 267 93 273 11 1627
1993 1846 15 42 20 210 90 232 10 1429
1994 1647 14 37 21 184 91 220 11 1355
1995 1494 14 31 21 195 91 229 11 1305
1996 1325 14 28 20 199 90 232 11 1324
1997 1208 13 21 20 228 89 223 12 1418
1998 1102 13 19 22 234 89 244 12 1411
1999 868 12 17 21 225 88 227 12 1310
Germany 1985 5028 4500 1540 2210 3440 4590 4400 1900
1990 2323 31 113 122 253 361 278 27 1323
1995 632 11 31 32 115 79 158 25 451
2010 2940 1100 2400
Greece 1996 4700 3.00 1300 4.00 1000 1400 1010 .20 5200
Hungary 1980 5744 7.49 8.71 2168 2225 3872 6694 493 9764
1985 5289 6.78 8.34 2245 2241 3671 7413 478 9996
1990 6805 5.52 6.28 1594 1642 2807 4248 3.39 9659
1991 4876 4.70 5.83 1452 1483 2380 4896 3.19 7083
1992 2077 4.03 4.99 1022 1179 1834 4872 281 6202
1993 1871 4.14 5.00 1010 1221 1818 5724 2.89 6764
1994 1555 4.08 4.72 9.66 1183 16.70 5408 278 4614
1995 1266 3.78 4.83 8.79 1088 1576 5007 247 4826
1996 9982 341 4.67 8.34 1004 1450 4287 2.25 4569
1997 89.73 3.26 447 7.25 9.19 1469 4660 211 4495
1998 8220 3.08 4.28 6.12 740 1461 4592 1.90 3937
199d 3855 299 426 6.13 7.26 1486 4305 184 3986
| celand 1990 122
1991 8.9
1992 6.8
1993 5.3
1994 46
1995 39
1996 17
1997 A4
1998 A
Italy 1990 4300 5379 1998
1994 2174 2990 1323
Kyrgyzstan 1999 .005 .169
Latvia 1990 203 2.46 .37 1880 1150 9.900 5880 2270
1991 101 1.79 .32 7570 4.810 6.140 4600 2170
1992 7.94 171 .27 5.470 3.930 5570 4170 1100
1993 6.18 1.68 .22 2.340 3.690 3430 4060 9550
1994 103 2.2 .37 2.680 4.710 4.860 56.80 1330
1995 4.69 144 17 4.450 3490 2.760 36.70 6.540
1996 412 36 1
1997 2.74 44 .14
1998 35 77 .23
1999 1226 32 .18
Lithuania 1990 46.70 3.800 .018 3.400 7.400 1170 9560 59.10
1991 4880 2.800 .016 2.100 4.600 1050 5740 5520
1992 3240 2500 .011 2.100 4.600 6.800 5990 3000
1993 2820 2.300 .014 2.000 4.400 5.700 5700 1320
1994 3300 2.100 .013 1.900 4.300 3.700 5780 8.900
1995 3020 2.10 .153 1.70 4.20 6.80 5160 50.10
1996 1780 2.20 .159 1.70 450 7.50 5440 56.90
1997 1950 220 .232 150 410 8.30 4940 7100
1998 2178 259 .245 1.85 5.07 9.18 6240 7871
1999 1925 2.008 .253 1.366 3.813 7.872 46.10 7284
Luxembourg 1990 774 .6 3
1994 525 5 .2
1995 298 4 1
1996 261 4 1
1997 177 .3 1
1998 6.8 .2 1
1999 2.340 054 .286 .082 .373 1.205 .790 .015 3547
Netherlands 1990 2720 2.38 3.00 1.63 1210 4490 8480 .396 3310
1991 2510 2.33 2.74 1150 4690 85.70 3250
1992 2330 2.33 2.75 1.50 1130 4870 9650 .40 3170
1993 2130 1.84 2.57 1380 4990 90.30 2700
1994 1640 1.68 154 1.81 1040 50.70 9560 .30 2770
1995 1520 151 1.04 1.38 9.23 5040 96.90 .30 2701
1996 1060 1.83 1.04 1.29 7.51 4340 9560 .541 2670
1997 721 1.88 .759 137 6.32 47 85.1 .332 251
1998 472 1.14 .557 116 491 418 514 .108 903
1999 354 1.01 .529 118 5.32 446 515 .109 914
Norway 1980 624
1981 577
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PRIORITY METALS

OTHER METALS

Party Year L ead Cadmium Mercury Arsenic Chromium Copper Nickel Selenium Zinc
1982 651
1983 559
1984 401
1985 406 1.1
1986 341 .0
1987 294 .0
1988 293 .0
1989 276 12
1990 1847 17 18
1991 1415 1.7 1.6
1992 1245 1.7 15
1993 84.7 1.7 1.2
1994 214 13 12 1081
1995 197 1.1 12 1092
1996 7.8 12 12 1037
1997 7.3 1.2 1.2 9.100
1998 74 1.2 1.2
1999 6.3 1.1 1.2
Poland 1990 1372 9160 3330 8210 1546 5994 3700 3092
1991 1336 8500 3270 7980 1335 5304 3548 2781
1992 9860 8410 3190 7890 1216 4973 3498 2678
1993 9969 9190 3250 8240 1278 5110 3529 2830
1994 9661 8580 3240 7620 1200 4783 3225 2624
1995 9366 8260 3230 7340 1183 4649 3123 2580
1996 9597 9120 3360 7560 1170 4948 3283 2749
1997 8958 8580 3300 7100 1160 4751 3649 2580
1998 736 554 295 543 898 3887 2513 2191
1999 6937 551 251 545 840 3932 2501 2167
Republic of Moldova 1990 2532 3.078 4253 5.136 9.088 1001 1007 .518 1251
1991 2203 3.493 3.810 3.199 7.300 7467 8349 .239 8.381
1992 1026 1.693 3.290 2.869 4911 4.465 5963 .072 5.384
1993 7120 1415 1.849 1671 4.189 3.633 4833 113 4589
1994 2316 819 1.287 1.487 2681 2.848 2733 .072 3781
1995 3390 594 894 1536 2015 2.785 1700 .162 3.100
1996 2790 0 .954 1551 1631 2.748 1958 .057 3.007
1997 2236 .364 571 .908 1.397 2.033 1202 .038 2.052
1998 7.898 328 .406 .596 1.037 1.389 9.667 .065 1371
1999 1121 .148 .180 .210 479 796 4374 .007 .628
Russan Federation” 1990 3591 794 156
1991 3553 682 134
1992 3095 688 114
1993 3276 590 118
1994 2643 566 104
1995 2426 574 104
1996 2304 510 101
1997 2247 504 9.6
1998 2262 490 9.4
1999 2339 509 9.9
Slovakia 1990 1661 9.70 1250 1503 7890 1034 7800 8.90 1108
1992 1820 12,00 5.00 96.30 7210 8460 5280 1290 96.70
1994 9050 7.70 3.00 5500 1350 5560 2250 9.50 7980
1995 9102 1150 4.09 4177 1480 5154 3848 9.34 7990
1996 97.00 11.00 3.20 9200 1100 9500 4100 840 9400
1997 8430 1120 340 4720 9.20 6440 3530 1030 7330
1998 6927 9.02 237 39.76 1102 5217 3512 8.95 66.18
1999 5327 754 1.66 1264 1112 2274 3063 567 5487
Slovenia 1990 4602 1.68 .76
1991 3860
1992 3900
1993 3980
1994 4056 1.66 .61
1995 1955 171 .65
1996 99.00 1.77 .59
1997 8038 1.75 .61
1998 6047 167 .63
1999 5020 162 .60
Spajnh 1990 2755 13 20 33 33 94 223 42 1053
1991 2025 14 21 36 35 105 238 46 1072
1992 1267 15 21 41 37 105 269 46 1078
1993 1164 14 19 39 33 103 235 45 1097
1994 1148 14 20 42 35 103 254 50 1132
1995 949 15 20 42 37 95 275 52 1149
1996 944 14 18 46 33 118 223 53 1164
Sweden 1990 5400 2.00 1.50 6.00 2300 2700 2600 2300
1992 3650 1.30 1.20 4.00 2000 3000 2500 1950
1994 3700 70 .90 1.10 1300 9.00 3400 9400
1995 37.80 .80 .90 1.30 1380 9.80 3220 1380
Switzerland 1980 1760 6.350 7.930 1280
1985 7680 4.740 7.840 9250
1990 520 42 6.8 841
1991 4610 3.90 6.10 8140
1992 4010 3.60 5.40 7670
1993 3410 3.10 4.70 7190
1994 2870 2.70 4.00 6740
1995 226 25 3.3 607
1996 1997 2.30 3.10 6092
1997 1739 2.20 2.90 5896
1998 1486 2.18 2.63 5473
1999 1312 2.18 2.63 5534
Theformer Yugoslav Republic of Macedonia 1998 3.020 167 .048 1627
United Kingdom 1985 3180 7234
1990 2831 2121 2983 8817 1452 1292 4229 1305 1048
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PRIORITY METALS OTHER METALS

Party Year L ead Cadmium Mercury Arsenic Chromium Copper Nickel Selenium Zinc
1991 2581 2082 3062 9086 1418 1233 4424 1306 9819
1992 2356 2041 2853 9002 1393 1172 4449 1256 9917
1993 2121 1993 2231 8643 1304 1107 4326 1115 9882
1994 1869 1915 2177 8003 1239 1051 3972 1003 9860
1995 1555 1233 1727 6954 1073 89.13 3293 8347 9112
1996 1321 1039 1317 6445 9719 80.00 2947 7802 8008
1997 1170 8.75 1116 56.79 8655 6521 2190 6321 7313
1998 9060 7.06 1069 5071 8200 6314 1935 6123 6555
1999 5527 6.47 8.53 46.79 66.73 5906 1473 4422 4420
2010 3400 1230 1230

United States 1990 2996 180 187 394 1003 1205 504
1991 3781
1992 3455
1993 3548
1994 3668
1995 3577 146
1996 2271 139 148 359 1050 1108 784
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#Roadtranspot notincluded

® Figuresfor 1990refer to Flandes andWallonia only.
¢ Figuresfor 19911993totals for Flandess only.

9 Preliminary data

€199041998:Distributed accoding to SNAP90
1999:Distributedaccoding to SNAP97

9Valuesfor theperiode19911994are missing becauseir emissbn inventories were not prepaedfor thatperiod

" Data include those located within the EMEP area only
" Emissbn figuresdo notincludeair traffic above 1000m and international seatraffic




Table 10. Sulphur: Overview of national emission totals, sector data and gridded data reported and stored at the UNECE/EMEP emission database at MSC-W

Totals | Sector data

Gridded 50kmx50km

X X X

(*) Gridded 150knx150km

Party/Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX-
Austria XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Belarus  * X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-X X-- X-- X-X X-- X-X X-- X-- X-- X-- X--
Belgium X-- X-- X-- X-- X-- XX- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Bosnia and Herzegovina --- --- - --- --- --- X-X --- - --- - - - - ---
Bulgaria XX- X-- X-- X-- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Canada X-- X-- X-- X-- X-- XX- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Croatia X-- XXX XXX XXX XXX XXX XXX XXX XXX XXX XX- X--
Cyprus XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Czech Republic X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XXX XX- XX- XX- XX- XXX XXX XX- XX- XX- X--
Denmark XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- K==
Estonia X- X- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XXX XXX XX- X--
Finland X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X--
France XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Georgia X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- ---
Germany X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X--
Greece * X-- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- X--
Hungary XX- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX XXX XX- X--
Iceland X-- X-- X-- X-- X-- X-- X-- XX- X-- X-- XX- XX- XX- XX- XX- XX- X-- XX- XX- X--
Ireland X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Italy XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Kazakhstan --- - - --- --- --- --- - --- - - - - ---
Kyrgyzstan -X- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Latvia XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
Liechtenstein X X X-- X X XX- X-- X-- X-- X XX- XX- XX- XX- XX- _ X--
Lithuania X X X-- X-- X XX- X-- X-- X-- X XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Luxembourg X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- X~
Malta -—- -- -- - -—- -—- - -- -—- - - --- -- -
Monaco XX- XX- XX- XX- XX- XX- XX- XX- XX-
Netherlands X X X X X XX- X-- X X X XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X
Norway XX- X-- X-- X-- X-- XX- X~ XX- X-- XX- XXX XXX XXX XXX XXX XXX XXX XX- XX- XX- X--
Poland X-- XX- X~ X~ X-- X-- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Portugal X-- X-- X-- X-- X-- X-- XXX XX- XX- XX- XX- XX- XX- XX- XX-
Republic  of Moldova X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- X--
Romania X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- - --
Russian _Federation X-- X-- X-- X-- X X-- X-- X-- X-- X XXX XX- XX- XX- XXX XXX XXX XXX XX- XX- X--
Slovakia X X X-- X-- X-- X XXX XX- XX- XX- XX- XX- XX- XXX XX- XXX X--
Slovenia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
Spain XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX - --
Sweden X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XXX XX- X-X XXX XX- XX- XX- XX- X--
Switzerland X X X-- X-- X X X-- X-- X-- X XXX XX- XX- XX- XXX XXX XX- XX- XX- XX- XX-
The former Yugoslav Republic of - - - - - - - - - XX- XX- - -
Macedonia

Turkey XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Ukraine * X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XXX XX- XX- XX- XX- XX- XX- XX- --X --X X--
United  Kingdom XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
United  States XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Yugoslavia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX -XX XX-
European Community -- -- -- - -- -- XX- - -- X-- X-- X-- --- -- -- -
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Table 11. Nitrogenoxides: Overview of national emissbn totals, sector data and gridded data reported and stored at the UNECE/EME P emissbn database & M SC-W

Totals | Sector data

Gridded 50kmx50km

X X X

(*) Gridded 150knx150km

Party/Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX-
Austria XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Belarus  * X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-X X-- X-- X-X X-- X-X X-- X-- X-- X-- X--
Belgium X-- XX- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Bosnia and Herzegovina --- --- - --- --- --- --- - --- - - - - ---
Bulgaria X-- X-- X-- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Canada X-- X-- X-- X-- X-- XX- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Croatia X-- XXX XXX XXX XXX XXX XXX XXX XXX XXX XX- X--
Cyprus XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Czech Republic X X X-- X X X X-- X-- X-- X XXX XX- XX- XX- XX- XXX XXX XX- XX- XX- X--
Denmark XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX XX- XX- XX- XX- X--
Estonia X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XXX XXX XX-
Finland X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X--
France XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Georgia X X X X X X X-- X X X X X-- X-- X X X X X X X
Germany X-- X-- X-- X-- X-- X-- X~ XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X--
Greece * XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- X--
Hungary XX- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX XXX XX- X--
Iceland X-- X-- X-- X-- X-- X-- X-- XX- X-- X-- XX- XX- XX- XX- XX- XX- X-- XX- XX- X--
Ireland X X X-- X X X X-- X-- X-- X XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
taly XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Kazakhstan -—- -- -- - --- -- - -- - - - -- -- -
Kyrgyzstan -X- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Latvia XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
Liechtenstein X X X-- X X XX- X-- X-- X-- X XX- XX- XX- XX- XX- _ X--
Lithuania X X X-- X-- X XX- X-- X-- X-- X XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Luxembourg X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- X~
Malta -—- -- -- - -—- -—- - -- -—- - - --- -- -
Monaco XX- XX- XX- XX- XX- XX- XX- XX- XX-
Netherlands X X X X X XX- X-- X X X XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X
Norway XX- X-- X-- X-- X-- XX- X~ XX- X-- XX- XXX XXX XXX XXX XXX XXX XXX XX- XX- XX- X--
Poland X-- XX- X~ X~ X-- X-- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Portugal X-- X-- X-- X-- X-- X-- XXX XX- XX- XX- XX- XX- XX- XX- XX-
Republic  of Moldova X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- X--
Romania X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- - --
Russian _Federation X-- X-- X-- X-- X X-- X-- X-- X-- X XXX XX- XX- XX- XXX XXX XXX XXX XX- XX-
Slovakia X-- X XXX XX- XX- XX- XX- XX- XX- XXX XX- XXX
Slovenia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
Spain XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX - --
Sweden X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XXX XX- XXX XXX XX- XX- XX- XX- X--
Switzerland X X X-- X-- X X X-- X-- X-- X XXX XX- XX- XX- XXX XXX XX- XX- XX- XX- XX-
The former Yugoslav Republic of - - - - - - - - - XX- XX- - -
Macedonia

Turkey XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Ukraine * X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XXX XX- XX- XX- XX- XX- XX- XX- --X --X X--
United  Kingdom XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
United  States XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Yugoslavia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX -XX X--
European Community -- -- -- - -- -- XX- - -- X-- X-- X-- --- -- -- -
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Table 12. Ammonia: Overview of national emisspn totals, sector data and gridded data reported and stored at the UNECE/EME P emissbn databaseat MSC-W

Totals

Sector data

Gridded 50kmx50km

X

X

X

(*) Gridded 150knx150km

Party/Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

1992

1993

1994

Armenia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-

XX-

Austria XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX-

XX-

Belarus  * - — - - = - - - X-X

Belgium - — — XX- - - - XX- XX-

Bosnia and Herzegovina - = -en - - -

Bulgaria - - - - - - XXX XX-

Canada - - — - - -

Croatia - - — - — = - - - - XX- XXX

Cyprus - - -

Czech Republic --- - - --- --- --- XXX XX-

Denmark XX-

Estonia --- --- — - - = - - - - XX- XX-

Finland X-- - — — X-- X-- X-- - XX- X-

France XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX-

Georgia nn nn nn - - -

Germany X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XXX XXX

Greece - - - - - - XX- XX-

Hungary XX- XX- X-- X-- X-- XX- XX-

Iceland - - - - - -

Ireland = - -ee = -en = - - - - XXX XX-

Italy XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX-

Kazakhstan - - - - - -

Kyrgyzstan — — a— - - - G X-

Latvia --- - — - — = - - - - XX- XX-

Liechtenstein

Lithuania X-- X-- X-- X-- X-- XX- X-- X-- X-- X-- XX- XX-

Luxembourg = = = - - o XX-

Malta

Monaco - - - - - — — — — — - —

Netherlands X-- X-- X-- X-- X-- XX- X-- X-- X-- X-- XXX XX-

Norway XX- X-- X-- X-- X-- X-- X-- XX- X-- XX- XXX XXX

Poland X-- X X-- X-- X-- X-- XX- XX-

Portugal - - - - - - XXX XX-

Republic  of Moldova XX- - - = XX- - - - XX- XX-

Romania X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX-

Russian Federation X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX-

Slovakia --- --- = = = — - - - - XX- XX-

Slovenia - - - - - = XX- XX-

Spain XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX

XXX

XXX

Sweden - - - — - X-- XX- XX-

Switzerland

The former Yugoslav Republic  of = = = — — -
Macedonia

Turkey - nn - - - -

Ukraine * - - = - - = — - - - XXX X-

United _ Kingdom = = - - - - XX- XX-

United  States - - - X-- - - - X- XX- XX-

Yugoslavia — — - - - -

European  Community - - - — - - XX-
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Table 13. Non-methanevolatile organic compounds Overview of national emission totals, sector data and gridded data reported and stored at the UNECE/EM EP emission database at M SC-W

Totals

Sector data

Gridded 50kmx50km

X X

X

(*) Gridded 150knx150km

Party/Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX-
Austria XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Belarus  * X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-X X-- X-- X-X X-- X-X X-- X-- X-- X-- X--
Belgium XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Bosnia and Herzegovina -- -- -- - -—- -- - -- -—- - - -- -- -
Bulgaria XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Canada X-- XX- X~ X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Croatia XX- XXX XXX XXX XXX XXX XXX XXX XXX XX- X~
Cyprus -—- -- -- - -—- -—- - -- -—- - -- -- -
Czech Republic X XXX XX- XX- XX- XX- XXX XXX XX- XX- XX- X--
Denmark XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X
Estonia X-- X~ X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Finland X-- X-- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X--
France XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Georgia X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X--
Germany X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX X--
Greece * XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- X--
Hungary X-- X-- X-- X-- XX- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Iceland X-- X-- X-- X-- X-- X-- X-- XX- X-- X-- XX- XX- XX- XX- XX- XX- X-- XX- XX- X--
Ireland XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
taly XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Kazakhstan --- - - --- --- --- --- - --- - - - - ---
Kyrgyzstan -X- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Latvia XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
Liechtenstein X-- X-- X-- X-- X-- XX- X-- X-- X-- X-- XX- XX- XX- XX- XX- - -- X--
Lithuania X X X X-- X XX- X-- X-- X-- X XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Luxembourg XX- XX- XX- XX- XX- XX- XX- XX- XX- X
Malta --- - - --- --- --- --- - --- - - --- - ---
Monaco XX- XX- XX- XX- XX- XX- XX- XX- XX-
Netherlands X-- X-- X-- X-- X-- XX- X-- X-- XX- X-- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Norway XX- X-- X-- X-- X-- XX- X-- XX- X-- XX- XXX XXX XXX XXX XXX XXX XXX XX- XX- XX- X--
Poland XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Portugal X XXX XX- XX- XX- XX- XX- XX- XX- XX-
Republic  of Moldova X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- X--
Romania X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- - --
Russian Federation X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XXX XXX XXX XX- XX- XX-
Slovakia XX- X- XX- XX- XX- XX- XX- XX- XX- XX-
Slovenia X XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Spain XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX =
Sweden X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Switzerland X-- X-- X-- X-- X-- X-- X-- XXX XX- XX- XX- XXX XXX XX- XX- XX- XX- XX-
The former Yugoslav Republic of - - - --- - - --- - - - - - ---
Macedonia

Turkey XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Ukraine  * X-- X-- X-- X-- X-- XXX XX- XX- XX- XX- XX- XX- XX- --X --X X--
United  Kingdom XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
United States XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Yugoslavia --- --- - --- --- --- --- - --- - - --- - ---
European Community -—- -- -- - -—- -—- XX- - -- X-- -—- -- -- -
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Table 14.Carbon Monoxide: Overview of national emisson totals, sector data and gridded data reported and stored at the UNECE/EME P emisson database a& M SC-W

Totas | Sector daa

Gridded 50kmx50km

X X X

(*) Gridded 150knx150km

Party/Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX-
Austria XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX-
Belarus  * X X-- X-- X-- X X-X X-- X-- X-X X X-X X-- X-- X-- X X--
Belgium XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Bosnia and Herzegovina -- -- -- - - -- - -- - - - -- -- -
Bulgaria X-- X-- X-- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Canada X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Croatia XX- XXX XXX XXX XXX XXX XXX XXX XXX XX- X
Cyprus - - - - - - - - - - - - -X- -
Czech Republic X-- X X-- X-- X-- X-- X~ X~ X-- X-- XXX XX- XX- XX- XX- XXX XXX XX- XX- XX-
Denmark XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Estonia X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Finland X XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
France XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX XX XX- XX-
Georgia X-- X-- X-- X-- X-- X-- X~ X-- X-- X-- X X~ X~ X-- X-- X-- X-- X-- X-- X--
Germany X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Greece XX- XX- XX- XX- XX- XX- XX- XX- XX-
Hungary XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX XXX XX- X--
Iceland X~ X X-- X-- X X-- X-- XX- X-- X XX- XX- XX- XX- XX- XX- X-- XX- XX- X--
Ireland XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- X--
Italy XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Kazakhstan -—- -- --- -—- -—- -—- -—- -- -—- - - --- --- -
Kyrgyzstan -X- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Latvia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Liechtenstein X-- X X-- X-- X-- XX- X~ X~ X-- X-- XX- XX- XX- XX- XX- - -
Lithuania X-- X— X-- X-- X-- XX- X~ X-- X-- X-- XX- XX- XX- XX- XX- XXX XX- XX XX- XX- X--
Luxembourg XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Malta --- --- --- --- --- --- --- --- --- - - --- --- ---
Monaco XX- XX- XX- XX- XX- XX- XX- XX- XX-
Netherlands X-- X-- X-- X-- X-- XX- X~ X-- X-- X-- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX-
Norway XX- X-- X-- X-- X-- XX- X~ XX- X-- XX- XXX XXX XXX XXX XXX XXX XXX XX- XX- XX-
Poland X-- X-- XX- XX- XX- XX- XX- XX- XX-
Portugal XXX XX- XX- XX- XX- XX- XX- XX- XX-
Republic  of Moldova X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- X--
Romania X X X-- X X X X-- X-- X-- XX- XX- XX- XX- XX- XX- _
Russian Federation X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XXX XXX XXX XX- XX-
Slovakia X-- XX- XX- XX- XX- XX- XX- XX- XXX XX- XXX
Slovenia XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Spain XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XXX XXX XXX XXX XXX XXX _
Sweden XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
Switzerland X-- X X-- X-- X-- X-- X~ X~ X-- X-- XXX XX- XX- XX- XXX XXX XX- XX- XX~ XX- XX-
The former Yugoslav Republic of - - - - - - - - - XX- XX- - -
Macedonia

Turkey XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Ukraine - - - X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- XX- - - X--
United  Kingdom XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- XX-
United  States XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Yugoslavia -—- -—- -- - -—- -—- - -- -—- - - -—- -- -
European Community --- - - --- --- --- XX- --- - X-- X-- X-- --- --- - ---
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Table 15. Methane: Overview of national emissbn totals, sector data and gridded data reported and stored at the UNECE/EME P emissbn databaseat MSC-W

Totas

Sector data

Gridded 50kmx50km

X

X

X

Party/Year

1997

1998

1999

2010

Armenia

1982

1986

1988 1989 1990 1991 1992 1993 1994

Austria

XX-

Belarus - - - = = = X-- - - X-- - - - - X--
Belgium - - -—- - - - XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- -
Bosnia and Herzegovina - --- --- —- - - - — - - - - -

Bulgaria

XX-

Canada

Croatia

Cyprus

Czech Republic

Denmark

Estonia

Finland

France

Georgia

Germany

X== X-- X-- X-- X-- X=—= X-- XX- XX- XX- XXX XXX XXX XXX XXX

XXX

Greece

Hungary

Iceland

Ireland

Italy

Kazakhstan

Kyrgyzstan - - - --- - - - — - - - — -
Latvia - - - --- - --- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Liechtenstein X-- --- --- X-- -X- - - - XX- “X- X- “X- “X- - - - - -

Lithuania

Luxembourg

Malta

Monaco

Netherlands

Norway

XX- X-- X-- X-- X-- X-- X-- XX- X-- XX- XXX XXX XXX XXX XXX

XXX

Poland

Portugal

XXX XX- XX- XX XX

Republic

of Moldova

XX- XX- XX- XX- XX-

Romania

Russian

Federation

Slovakia

Slovenia

Spain

Sweden

Switzerland

The former Yugoslav Republic
Macedonia

of - - - --- --- - --- -

Turkey

Ukraine

United Kingdom

United  States

Yugoslavia

European

Community
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Table 16. Carbon dioxide: Overview of national emisson totals, sector data and gridded data reported and stored at the UNECE/EME P emisson databaseat MSC-W

Totas | Sector daa

Gridded 50kmx50km

X

X

X

Party/Year

Armenia

1982

1986

1988 1989 1990 1991 1992 1993 1994

Austria

Belarus - - - ee -en -en X-- - - X-- = - - X-—- - X
Belgium X-- X-- X-- X X X~ X X X X
Bosnia and Herzegovina - --- --- —- - - - — - - - - -

Bulgaria

Canada

Croatia

Cyprus

Czech Republic

Denmark

Estonia

Finland

France

Georgia

Germany

X== X-- X-- X-- X-- X=—= X-- XX- XX- XX- XXX XXX XXX XXX XXX

Greece

Hungary

Iceland

Ireland

Italy

Kazakhstan

Kyrgyzstan - - - --- - - - — - - - — -
Latvia - - - - - - XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Liechtenstein X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X~ X-- X-- X X -

Lithuania

Luxembourg

Malta

Monaco

Netherlan

ds

Norway

XX- X-- X-- X-- X-- X-- X-- XX- X-- XX- XX- XX- XX- XXX XXX

XXX

Poland

Portugal

Republic

of Moldova

Romania

Russian

Federation

Slovakia

Slovenia

Spain

Sweden

Switzerland

The former Yugoslav Republic

Macedoni

a

of - - - --- --- - --- -

Turkey

Ukraine

United

Kingdom

United  States

Yugoslavi

a

European

Community
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Table 17. Persistent organic pollutants: Overview of national emissbn totals, sector data and gridded data reported and stored at the UNECE/EME P emissiondatabaseat MSC-W

Totas | Sector daa

Gridded 50kmx50km

X X

X

Party/Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia --- -—- - - - - - - - - - - -
Austria XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Belarus - - - ee -en -en - - - XX- XX- XX- -
Belgium X~ X X X— X X X X
Bosnia _and Herzegovina --- - - --- - = - - - - . - =
Bulgaria XXX XX- XX- XX- XX- XX-
Canada - - - - - — - - - - - - -
Croatia XX- XX- XX- XXX XX-
Cyprus - - - - - -— X== - - - - - - -
Czech Republic - - - --- - = X-- X-- X-- X-- X X-- X X X X =
Denmark --- - - - - — - - X-- S X-- X-- X-- X-—- =
Estonia XX- XX- XX- XX- XX- XX- XX- XX- XX-
Finland -—- -—- -—- --- --- --- XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX =
France - - - - - - XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- -
Georgia - - - e e en - - - - - - -
Germany --- --- - --- --- --- XX- - - XX- XX- - - — — =
Greece --- - - --- --- - - — - - - - -
Hungary X-- X-- X-- X-- X-- XX- XX- XX- XX- X--
Iceland - - - - - - X-- - - - - - - -
Ireland - - - ee - nn - - - - - - -
Italy --- - - --- --- --- --- - --- - - --- - ---
Kazakhstan - - - - - — - — - - - - =
Kyrgyzstan XX- XX- XX- XX- XX- XX- XX- XX-
Latvia - - - en e en = - - . - - -
Liechtenstein - - = = e - - - - . - - =
Lithuania - - --- - - — - - - - = - - - - - - X-- XX- XX- -
Luxembourg XX- XX- XX- XX- XX- XX- XX-
Malta -—- -- -- - --- -- - -- - - - -- -- -
Monaco - - - — — — - — - - - - -
Netherlands - - - - = = X-- X-- = X-- X-- XX- XX- XX- XX- =
Norway XX- XX- XX- XX- XX- XX- XX- XX- XX- XX-
Poland - - -— - - - XX- XX- XX- XX- XX- XX- XX- XX- XX- X-- —-
Portugal - - - - - - - - - - - - -
Republic  of Moldova XX- XX- XX- XX- XX- XX- XXX XX- XX- XX-
Romania - - - - = - - - - - - - -
Russian Federation --- --- - --- --- --- XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- -
Slovakia XX- XX~ X- XX- XX- XX-
Slovenia XX- XX- XX- XX- XX- XX- XX-
Spain XXX XXX XXX XXX XXX XXX XXX -
Sweden = = - - = = X-- X-- X-- - pre= - X- X- X- =
Switzerland - - - - - - e X-- X-- X-- X-- X-- X-- X-- X-- X-- -
The former Yugoslav Republic of - - - - - - - - - - - - =
Macedonia

Turkey - - - -ee -en -en - - “X- X- X- X- X- =
Ukraine - - - ee e en - - - X X - -
United Kingdom - - -— - - - XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- —-
United  States - - - - - - X-—- - - XX- - - - =
Yugoslavia - - - - - - - - - - - - -
European Community - - - - - - - - = - = - -
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Table 18. Heavy Metals: Overview of national emisson totals, sector data and gridded data reported and stored at the UNECE/EME P emissbn databaseat MSC-W

Totals | Sectordata | Gridded 50knx50km

X X X
(*) Gridded 150kmx150km
Party/Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2010
Armenia X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-- X-X X-- X--
Austria XX- XX- XX- XX XX- XX- XX- XX- XX- XX- XX-
Belarus XX- XX- XX- XX- XX~ XX~
Belgium X-- X-- X-- X~ X~ X-- XX- XX- XX- XX-
Bosnia and Herzegovina - - - --- — — - - - - - - ==
Bulgaria XXX XX- XX- XX- XX- XX-
Canada - --- = - - - - - - . - - -
Croatia XX- XX- XXX XXX XXX XX-
Cyprus X X-- X-- X-- X X X-- X-- X-- XX-
Czech Republic - - - --- -en -en P X-- X-- X-- X X-- X-- X X X -
Denmark XX- -X- -X- -X- XX- XX- XX- XX- XX- XX-
Estonia - -—- - - - - XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- ==
Finland -—- -—- - -—- -—- - XX- XX- XX- XX- XX- XXX XX- XX- XXX XXX =
France -—- --- --- -—- -— -— XX- XX- XX- XX- XX- XXX XX- XX- XX- XX- ==
Georgia - - - nn nm nn - - - - - - -
Germany - - - X-- --- — — XX- - - XX- - - - - Y=
Greece --- - - --- - --- - - XX- - - — -
Hungary X-- X-- X-- X-- X-- X-- XX- XX- XX- XX- XX- X
Iceland X-- X-- X~ X~ X~ X~ X X X
Ireland - - -—- — — — - - - - . - -
Italy --- - - --- --- --- X-- --- - X-- --- - - - - ---
Kazakhstan - - - ee e en - - - - - - -
Kyrgyzstan -X- -X- -X- -X- -X- -X- X- XX-
Latvia X-- X~ X~ X~ X~ X X— X— X— X—
Liechtenstein - - - - - - - - - - - - -
Lithuania X X-- X-- X X XX- XX- XX- XX- XX-
Luxembourg XX- XX- XX- XX- XX- XX- XX-
Malta --- - - --- --- --- --- - --- - - --- - ---
Monaco -—- - - —- - - — - - - - - -
Netherlands X X~ X~ X-- X-- X-- XX- XX- XX- XX-
Norway XX- X-- X-- X-- X-- X-- X-- XX- X-- XX- XX- XX- XX- XX- XX- XX- XXX XX- XX- XX- —
Poland - - - - - - X-- X-- X-- XX- XX- XX- XX- XX- XX- XX- -
Portugal - - - e e e - - - - - = -
Republic _ of Moldova XX- XX- XX- XX- XX- XX- XXX XX- XX- XX-
Romania -—- - - — — — - - - - - - -
Russian Federation --- -—- -—- --- --- --- XXX XX- XX- XX- XX- XXX XX- XX- XX- XX- =
Slovakia --- - - = -ee = P X-- - X XX- X X X X-- -
Slovenia - - -—- - - - XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- -
Spain XXX XXX XXX XXX XXX XXX XXX o
Sweden - - - - - - X-- X-- - X-- X-- - X- X- X- =
Switzerland X X XXX X-- X~ X~ X~ XXX X X XX- XX-
The former Yugoslav Republic — of - - - - —en en - - - - X—- - =
Macedonia
Turkey - - - - - - - - -X- X- X- X- X- =
Ukraine  * - - - - - - — — - - - X o
United  Kingdom - - - X-- - - - XX- XX- XX- XX- XX- XX- XX- XX- XX- XX- X--
United States - - - e e en P X-- X-- X-- X X-- XX- - - - -
Yugoslavia - - - = = = - - - e - - -

European Community
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Table 19. Percentagereduction (1990-1999)pf 1990level (A negative number indicatesan increase)

SO, NO, NH5 NMVOC
Signatories to the 1990 1999 1990, 1999 1990 1999 1990 1999
Gothe nburg Protoc ol |[1000 tonnes %] 1000 tonnes %] 1000 tonnes %] 1000 tonnes %
Armenia * 72| 0,84/ 98,83 46,2 10,61 77,03 25(.003 - 81 17,47 78,43
Austria 91 42| 53,85 192,6) 170,8 11,32 79,9 70,3/ 12,02 344,7 230,7| 33,07
Belgium 372 186 50 339 292 13,86 107 103| 3,738 354 271 23,45
Bulgaria 2008 943 53,04 361 202 44,04 144 60| 58,33 217 118 45,62
Canada ® 3236| 2499 22,78 2104 2056 2,281 2880 2777 3,576
Croatia 180, 90,7 49,61 87,6/ 72,1 17,69 37,1 24,4 34,23 105 72,9 30,57
Czech Republic 1876 269 85,66 742 390 47,44 156 75| 51,92 435 248| 42,99
Denmark 182,58 55,911| 69,38 271,68 210,17| 22,64| 127,87| 95,986| 24,93 169,304] 128,05 24,37
Finland 260 87 66,54 300 247 17,67 38 35,2 7,368 209 168) 19,62
France 1278 682 46,64 1865 1530 17,96 790 805 -1,9 2459 1784| 27,45
Germany 5321 831 84,38 2706| 1637 39,5 765 624] 18,43 3221 1653| 48,68
Greece 506 326 79 334
Hungary 1010| 590,15 41,57 238| 221,02 7,134 124 71,09 42,67 205 149 27,32
Ireland 186 157| 15,59 118 119 -0,85 112 127| -13,4 110 95| 13,64
Italy 1651 923 44,09] 1938 1485 23,37 466 448| 3,863 2213 1671] 24,49
Latvia 119 33 72,27 102 39 61,76 44 12| 72,73 179 64| 64,25
Liechtenstein 0,149 0,628 0,146 1,556
Luxembourg 15| 3,8218| 74,52 23| 16,092 30,04 7 7,288 -4,11 19 14,92 21,47
Netherlands 202 100, 50,5 580 408| 29,66 226 175| 22,57 502 282| 43,82
Norway 52,7\ 28,7 45,54 219,2| 230,60 -5,2] 22,9 26,6/ -16,2 301,7 350,6/ -16,2
Poland 3210 1719 46,45 1280 953 25,55 508 341] 32,87 831 731 12,03
Portugal 3594 317 104,6 379,9
Rep. of Moldova 265 12,05 95,45 100, 16,91 83,09 49  24,8] 49,39 157| 22,14 85,9
Romania 1311 546 300 772
Slovakia 543 171] 68,51 226 118 47,79] 62,9 36,1 42,61 148 79 46,62
Slovenia 196 104] 46,94 63 58| 7,937 24 20| 16,67 44 40 9,091
Spain 2049 1156 472 2790
Sweden 119 63| 47,06 338 261 22,78 51 55| -7,84 526 421] 19,96
Switzerland 42| 25,5 39,29 154 99 35,71 71,5 68,3 4,476 279 165 40,86
United Kingdom 3754,4 1187 68,38| 2755,8| 1602,7| 41,84| 365,33 348,27| 4,67| 2657,33 1743,8| 34,38
United States * 21481 17116 20,32| 21927 23037 -5,06] 3926| 4503 -14,7] 19099 16461 13,81
Non Signatories to
the Gothe nburg
Protoc ol
Belarus ° 637 163,7 74,3 285 142 50,18 4 4,16 - 533 239,9 54,99
Bosnia and Herzegovina 480
Cyprus 46| 500 -8,7 18 22| -22,2
Estonia 252,1] 102,5 59,34| 67,7 39,62 41,48 24,25 8,47 65,1 88,4 42,33 52,12
Georgia 248,3] 8,61 96,53 129,5 30,14 76,73 46,4 18,63 59,85
Iceland 24 26,3 12,8
Kazakhstan
Kyrgyzstan 8,72 2,38 59,114 2,32
Lithuania 222 70 68,47 158 54| 65,82 84 29| 65,48 108 68| 37,04
Malta
Monaco 0,073 0,523 0,7
Russian Federation 4460, 2003 55,09 3600 2494 30,72 1191 657| 44,84 3566 2355| 33,96
The FYR Macedonia
Turkey 764,67| 1346,7| -76,1] 628,04 911,04 -45,1 462,21 613,02 -32,6
Ukraine ? 3782 1097 23 1369
Yugoslavia 508, 66
European Community 19127 13289 3789 16888

1) Emissionsof NHs;from agricultureare notincluded in 1999value
2) Emissionsof NHzfrom agricultureare notincluded
3) Special notesfor NHzand NMVOC are stated in the GothenburgProtol
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