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Data Report 2006

Acidifying and eutrophying compounds and
particulate matter

1. Introduction

Measurements of miquality in Europe have been carried out under the-"Co
operative programme for monitoring and evaluation of the -famge
transmission of air pollutants in Europe" (EMEP) since 1 October 1977. From the
start, priority was given to sulphur dioxide andphate in air, and pH and
sulphate in precipitation, gradually increasing to all main components in
precipitation and ozone and nitrogen compounds irFainthermorey/OC, POPs,
heavy metals and particulate mattezre included in the monitoring programme
(EB.AIR/GE.1/2004/5)

The EMEP data from 2006 fqguarticulate matteracidifying and eutrophying
components in air and precipitation are presented in this report, which aims to
give a short overview of the measurement data available. A complete se,of dat
including raw data, annual statistics and monthly means, can be downloaded from
the web ahttp://www.nilu.no/projects/ccainder '‘Measurement data'.

The air and precipitation samples were analysedhat laboratories in the
participating countries and the results have been forwarded to the Chemical
Co-ordinating Centre (CCC) at the Norwegian Institute for Air Research (NILU).

2. The measurement network

The locations of the measurement sites for acidifyiand eutrophying
components are given iflable 1 and Figure 1. In addition to the network
presented here, there are additional sites with other types of measurements.

In total, precipitation data from 92 stai® and air data from 104 stations are
presented in this report. The total number of measurement sites in this report is
121.

In some parts of Europe, the site density is low and highly unsatisfactory. There is
a need for more sites especially in the Medanean region and in the eastern
parts of Europe.

For detailed information on sites and their surroundings please see descriptions at
http://www.nilu.no/projects/ccc/sitedescriptions/
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Tablel: List of EMEP monitoring stations in operation in 00
. . Height
Country Station Station name Location above sea
codes
Lat. Long. (m)
Austria ATO002R llimitz 47°46'N 16°46'E 117
ATO005R Vorhegg 46°40'N 12°58'E 1020
AT0048R Zoebelboden 47°50'N 14°26'E 899
Belarus BY0004R Vysokoe 55°20'N 23°26'E 163
Belgium BEOOO1R Offagne 49°52'N 5°12'E 430
BE0032R Eupen 50°37'N 6°00'E 295
BEOO35R Vezin 50°30'N 4°59'E 160
Croatia HROO002R Puntijarka 45°54'N 15°58'E 988
HRO004R Zavizan 44°49'N 14°59'E 1594
Cyprus CYO002R Ayia Marina 33°02'N 33°03'E 532
Czech Rep. CZ0001R Svratouch 49°44'N 16°02'E 737
CZ0003R Kogetice 49°35'N 15°05'E 534
Denmark DKO003R Tange 56°21'N 9°36'E 13
DKOO05R Keldsnor 54°44'N 10°44'E 9
DKOO08R Anholt 56°43'N 11°31'E 40
DKO0022R Sepstrup Sande 55056 N 9°36 6 E 60
DKO031R Ulborg 56U17 8U2606 10
Estonia EEOO09R Lahemaa 59°30'N 25954'E 32
EE0011R Vilsandi 58923'N 21°49'E 6
Finland FIO004R Antari 62°33'N 24°13'E 162
FIO009R Utd 59°47'N 21°23'E 7
FIO017R Virolahti Il 60°31'N 27°41'E 4
FI0022R Oulanka 66°19'N 29°24'E 310
FIO037R Ahtari Il 62°35'N 24°11'E 180
FI10096G Pallas/Sarkijarvi 68U006 240906 340
France FROO08R Donon 48°30'N 7°08'E 775
FROO09R Revin 49°54'N 4°38'E 390
FROO10R Morvan 47°16'N 4°05'E 620
FROO012R Iraty 43°02'N 1°05'W 1300
FROO13R Peyrusse Vielle 47°22'N 0°06'E 236
FRO014R Montandon 47°11'N 6°30'E 746
FROO15R La Tardiére 49°37'N 1°50'E 133
FRO016R Le Casset 45°39'N 6°31'E 1750
FROO17R Montfranc 460086 102306 497
Germany DEOOO1R Westerland 54°55'N 8°18'E 12
DEOOO2R Langenbriigge 52°48'N 10°45'E 74
DEOOO3R Schauinsland 47°55'N 7°54'E 1205
DEOO04R Deuselbach 49°46'N 7°03'E 480
DEOOO5R Brotjacklriegel 48°49'N 13°13'E 1016
DEOOO7R Neuglobsow 53°09'N 13°02'E 62
DEOOO8R Schmiicke 50°39'N 10°46'E 937
DEOOO9R Zingst 54°26'N 12044'E 1
DEO0044R Melpitz 52U31 12U55 86
Greece GRO001R Aliartos 38922'N 23°05'E 110
GRO002R Finokalia 35U19 25U40 250
Hungary HUOOO2R K-puszta 46°58'N 19°35'E 125
Iceland ISO002R Irafoss 64°05N 21°01'W 61
ISO090R Reykjavik 64°05'N 21°01'W 66
IS0091R Storhofdi 63°24'N 20°17'W 118
Ireland IEO001R Valentina Observatory 51°56'N 10°14'W 9
IEO005R Oak Park 52052 605546 59
IEO006R Malin Head 55022 702046 20
IEO007R Glen Veagh 550306 705606 44
IEO008R Carnsore Point 52011 6U226 9
IEO009R Johnstown Castle 52U18 603006 62
IEO031R Mace Head 53U10 9U30606 15
Italy ITO001R Montelibretti 42°06'N 12°38'E 48
ITO004R Ispra 45°48'N 8°38'E 209
Latvia LVOO10R Rucava 56°13'N 21°13'E 18
LV0016R Zoseni 57°08'N 25°55'E 183
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Table1l, cont.
. . Height
Country Station Station name Location abovg sea
codes
Lat. Long. (m)
Lithuania LTO015R Preila 55°21'N 21°04'E 5
Netherlands NLOOO7R  Eibergen 52056 6U346 20
NLOOO8R Bilthoven 520706 5°120I 5
NLOOO9R Kollumerwaard 53°20'N 6°17'E 1
NLOO10R Vredepeel 51°32'N 5951'E 28
Norway NOOO0O1R Birkenes 58°23'N 8°15'E 190
NOO015R  Tustervatn 65°50'N 13°55'E 439
NOOO39R  Karvatn 62°47'N 8°53'E 210
NOO0042G  Spitsbergen, Zeppelinfjell 78°54'N 11°53'E 474
NOOO55R  Karasjok 69°28'N 25°13'E 333
Poland PLO002R Jarczew 51°49'N 21°59'E 180
PLOOO3R Sniezka 50°44'N 15°44'E 1604
PLO004R Leba 54°45'N 17°32'E 2
PLOOO5R Diabla Gora 54°09'N 22°04'E 157
Portugal PTO001R Braganca 41°49'N 6°46'W 691
PTOO03R Viana do Castelo 41°42'N 8°48'W 16
PTO004R Monte Velho 38°05'N 8°48'W 43
Russian RUOOO01R Janiskoski 68°56'N 28°51'E 118
Federation RUO0013R Pinega 64°42'N 43°24'E 28
RUOO016R Shepeljovo 59°58'N 29°07'E 4
RUOO20R  Lesnoy 56°31'N  32°56'E 340
Serbia CS0005R  Kamenicki vis 4302 4 ¢ 2105 7 ¢ 813
Slovenia SI0008R Iskrba 45°34'N 14°52'E 520
Slovakia SKO0002R Chopok 48°56'N 19°35'E 2008
SKO0004R Stara Lesna 49°09'N 20°17'E 808
SKO005R Liesek 49022'N 19°41'E 892
SKO006R Starina 49°03'N 22°16'E 345
SKO0007R Topolniky 47°57'N 17°51'E 113
Spain ES0007R Viznar 37°14'N 3°32'W 1265
ES0008R Niembro 43°27'N 4°51'W 134
ESO009R Campisabolos 41°17'N 3°9'W 1360
ESO0010R Cabo de Creus 42°19'N 3°19'E 23
ESO0011R Barcarrola 38°29'N 6°55'W 393
ES0012R Zarra 39°5'N 1°6'W 885
ESO0013R Penausende 41017 5052¢ 985
ESO0014R Els Torms 41024 o043, 470
ES0015R  Risco Llamo 39031 4U021¢ 1241
ES0016R O Savifiao 43013 704156 506
ES0017R  Montseny 410ME 2021 700
Sweden SEOOO5R  Bredkélen 63°51'N  15°20'E 404
SEO008R Hoburgen 56°55'N 18°09'E 58
SEO0011R Vavihill 56°01'N 13°09'E 172
SE0012R Aspvreten 58°48'N 17°23'E 20
SE0014R Rao 57924'N 11°55'E 5
SEO035R Vindeln 64°15'N 19°46'E 225
Switzerland CHO0001G  Jungfraujoch 46°33'N 7°59'E 3573
CHO002R  Payerne 46°48'N 6°57'E 510
CHOO03R  Ténikon 47°29'N 8°54'E 540
CHO004R  Chaumont 47°03'N 6°59'E 1130
CHOO05R  Rigi 47°04'N 8028'E 1030
Turkey TRO0O1R Cubuk 11 40°30'N  33°00'E 1169
United GBO002R  Eskdalemuir 55°19'N 3012'W 243
Kingdom GB0006R  Lough Navar 54°26'N 7°54'W 126
GB0007R  Barcombe Mills 50°52'N 0°02'wW 8
GBO0013R  Yarner Wood 50°36'N 3°43'W 119
GBO0014R  High Muffles 54°20'N 0°48'W 267
GBO0015R  Strath Vaich Dam 57°44'N 4046'W 270
GB0016R  Glen Dye 56U58 2025¢ 85
GBO0036R  Harwell 51034 10109¢ 137
GBO0043R  Narberth 51014 4042¢ 160
GBO0048R  Auchencorth Moss 55051 3U012¢ 190
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3. Site codes

The site codes used in this report are the codes used for data submission and
storage in th&EMEP database. The codes consist of theletter ISO code for

the countries, a fowdigit number and a letter indicating the type of station,
regional (R) or global (G). The station numbers have been retained from previous
codes used.

v

$

&

Figurel: Location of the EMEP monitoring stations in operation in@0bites
with ozone/VOC measurements only are not included.
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4. The measurement programme during 2006

EMEPOS measur ement progr ammabledd Afewng 20
sites have a less extensive measurement programme, as can be seen from the data
tables in this report. Most sites measure air as well as precipitation components.
However, some sites perform either the one or the other type of meastgeme

Table22z EMEPO6s measurement progr amme
Components Measurement Measurement
period frequency
Gas SO,, NO, 24 hours Daily
O; hourly means stored | continuously
Light hydrocarbons C,-C; | 10-15 mins twice weekly
Ketones and aldehydes 8 hours twice weekly
(VOC)
Hg 24 hours weekly
Particles S0,%, NH,", NOg, ca®, 24 hours daily
Mg®*, Na*, K*, CI
Cd, Pb (first priority), weekly weekly
Cu, Zn, As, Cr, Ni (second
priority)
PM mass (PMy + PM,5) 24 hours daily
Gas + particles HNO3(g)+NO3 (p), 24 hours daily
NH;(9)+NH, (p)
POPs (PAH, PCB, HCB, daily/weekly once weekly
chlordane, lindane,
o-HCH, DDT/DDE)
Precipitation Amount, SO,%, NOjg, CI, 24 hours/weekly daily/weekly
pH, NH,", Na*, Mg®*, Ca**,
K", conductivity
Hg, Cd, Pb (first priority), | weekly weekly
Cu, Zn, As, Cr, Ni (second
priority)
POPs (PAH, PCB, HCB, weekly weekly
chlordane, lindane,
o-HCH, DDT/DDE)

Measurements of VOC, heavy metals and POPs are made at a small number of sites only.

The VOC data from 2006 have been reported separately by Solberg (2008), while
ozone data from 2006 have been reported by Fjeeraa and Hjellbrekke (2008).
Heavy metals and POPs were reported by Aas and Breivik (2008).

A list of data reports from EMEPXC can be found in Annex 5. The most resent
data reports are also available on the web in pdf and word format at
http://www.nilu.no/projects/ccc/reports.html
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5. Sampling and analytical methods

The recommended procedures for sampling and analysis of precipitation and air
are described in the EMEP Manual for sampling and chemical analysis
(EMEP/CCC, 1996 revised 2001). The latest version is also available on the
web at http://www.nilu.no/projects/ccc/manual/The methods used by the
participating countries are given in Annéx

Generally, concentrations of gaseous nitric acid and ammonia, and of nitrate and
ammonium in aerosol particles argetenined by filter pack sampling. However,
sampling artefacts due to the volatile nature of ammonium nitrate, and the
possible interaction with strong acids, e.g. sulphuric acid, make separation of
gases and particles by simple aerosol filters unrelidlblerefore only the sums of
nitric acid and nitrate, and of ammonium and ammonia are unbiased.

6. Laboratory intercomparison

The 24" laboratory intercomparison is representative for the 2006 data. The data
quality of the 2006 data are evaluated in the datdity report (Aas, 2008).

A series of EMEP's sites will also report data to WMO, and comraparting
and quality assurana®utineshave been developduetween EMEP and WMO
GAW.

Excess sulphate data as calculated with the old routine are availablth&écCCC
as a continuation of the data series upon request.

7. Calculation of excess sulphate in precipitation

The sulphate in precipitation is stored in the database as reported, i.e. total
sulphate, and as corrected, roarine sulphate, i.e. total sulgbaninus sulphate
originating from seaalt particles.

CCC has since 1994 used a routine worked out by the Canadian Air and
Precipitation Monitoring Network (CAPMoN) for calculation of the marine
contribution to sulphate in precipitation. The routine fuather been adopted by

the WMO GAW.

When the sulphate concentrations originating fromssdtaare larger than the

total sulphate, and the corrected sulphate concentrations consequently become less
than zero, negative concentrations have been stotbé matabase and have been
used to calculate averages in the report in order to avoid bias in the aggregates.
Negative concentrations are mainly caused by random errors in the data and occur
when non seaalt sulphate concentrations are low compared &b sotphate.
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8. Annual summaries of the data
8.1 Maps over Europe

Geographical distributions based on annual means ef SO SO,", PM;o and
PM.s in air and pH, NH', NOs, Ca and excess S0in precipitation are shown
in Annex1.

8.2 Annual summaries in tables

Annual statistics of the precipitation data are given in Annex 2 and of the air data
in Annex 3. The precipitation component summaries contain:

the precipitation weighted arithmetic mean value,

the minimum and maximum daily concentrations,

the wet depdson,

percent of total precipitation amount analysed for a specific component (com
pleteness for precipitation data),

e the number of data below the detection limit.

The wet depositions have been obtained by multiplying the weighted mean con
centration ly the total amount of precipitation in the period. The concentrations
for days with missing precipitation data have consequently been assumed to be
equal to the weighted average of the period.

Concentrations less than zero may exist in the databaselfpbatiin precipita

tion corrected for sesalt. This occurs whenever the st contribution is larger

than the total sulphate concentration, and it is caused by random errors in the
results. The negative values have been included in the estimatioa weighted
arithmetic mean values.

For air components the statistical summaries in Annex 3 contain:

arithmetic mean and standard deviation,

geometric mean and standard deviation,

minimum and maximum daily concentrations,

5-percentile, median and Qierentile,

data capture,

the number of data below the detection limit and total number of samples.

A description of the calculation procedures is given in Annex 6.
In addition to the statistical summaries in Annex 2 and Annex 3 annual averages

are summarize in Tables 3. The units used for the results in this report are
given in Table 7 and Table 8.
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Table3:  Annual averages of main components in precipitatior6200
Code mm  mm off pH SO, XSO, NH4 NO3 Na Mg Cl Ca K cond
ATO002R 384.9 - 492 0.54 052 049 042 0.13 0.069 0.15 0.32 0.07 15
ATO005R 850.1 - 553 0.27 0.26 0.36 0.29 0.10 0.042 0.12 0.25 0.06 9
ATO048R 1395.6 - 513 0.29 0.28 049 0.36 0.07 0.023 0.09 0.14 0.03 10
BYO004R 594.5 - 6.02 1.02 0.77 071 041 0.97 0.382 1.39 155 1.03 41
CHOO002R 932.7 - 548 0.25 0.24 053 0.26 0.08 0.033 0.13 0.32 0.08 9
CHOO004R  1389.0 - 517 0.22 0.21 031 0.22 0.07 0.021 0.11 0.20 0.05 8
CHOOO05R 1271.2 - 511 0.27 0.27 045 0.33 0.07 0.022 0.10 0.24 0.04 10
CS0005R 597.8 - 5.02 1.15 1.09 048 054 0.74 0.205 0.70 153 0.26 22
CZ0001R 961.5 - 480 0.54 0.53 0.61 0.46 0.11 0.024 0.19 0.13 0.08 17
CZ0003R 648.5 - 479 0.44 043 0.60 0.43 0.10 0.027 0.18 0.14 0.07 17
DEOOO1R 741.5 - 486 0.84 0.41 049 047 5.28 0.643 8.84 0.32 0.19 42
DEOOO2R 467.6 - 493 0.47 0.43 082 0.60 0.49 0.084 0.81 0.22 0.06 17
DEOOO3R 1917.5 - 492 0.26 0.25 0.27 0.28 0.14 0.023 0.24 0.16 0.03 9
DEOO04R 752.8 - 498 0.32 0.29 0.38 0.32 0.23 0.044 0.40 0.21 0.02 10
DEOOO5R 1337.8 - 492 0.30 0.29 0.44 0.38 0.09 0.019 0.17 0.16 0.04 11
DEOOO7R 466.2 - 491 0.47 0.43 0.70 0.55 0.34 0.062 0.57 0.24 0.07 15
DEOOO8BR  1181.0 - 4385 0.40 0.38 049 045 0.22 0.037 0.34 0.15 0.05 12
DEOOO9R 609.1 - 493 0.47 0.39 053 046 0.94 0.145 1.58 0.28 0.10 16
DKOO005R 471.2 - 533 0.65 042 094 0.65 1.87 0.557 4.24 0.54 0.55 -
DKOO08R 687.0 - 4.67 0.44 0.29 0.28 042 1.91 0.207 3.16 0.14 0.10 -
DKO0022R 880.4 - 497 0.47 0.34 052 0.49 1.52 0.160 2.71 0.13 0.09 -
DKO0O031R 973.6 - 485 0.46 0.26 0.35 0.38 2.39 0.257 4.13 0.29 0.15 -
EEOO009R 444.5 - 485 0.29 0.27 0.17 0.25 0.30 0.055 0.44 0.34 0.09 10
EEOO011R 532.5 - 476 0.61 0.53 055 0.40 0.87 0.128 1.36 0.38 0.26 19
ESO0007R 491.2 - 6.52 0.39 0.36 0.38 0.27 0.38 0.218 0.43 156 0.12 18
ESO008R 372.6 - 469 1.16 0.86 041 0.78 4.23 0.414 5.43 0.61 0.25 47
ESO009R 496.6 - 536 0.46 0.42 050 0.84 0.44 0.151 0.38 136 0.14 17
ES0011R 513.6 - 577 0.34 025 015 0.21 1.06 0.148 1.63 0.60 0.21 13
ESO0012R 378.4 - 6.33 0.82 0.75 041 0.82 0.83 0.346 0.98 463 0.21 34
ESO0013R 349.2 - 587 0.33 0.30 0.23 0.24 0.42 0.065 0.54 0.45 0.16 10
ESO0014R 235.0 - 6.22 0.98 0.88 0.78 0.85 0.57 0.302 1.17 3.07 0.35 32
ESO0015R 711.8 - 6.01 0.42 0.38 0.33 0.29 0.42 0.089 0.62 0.78 0.13 13
ESO0016R 989.2 - 5.62 0.31 0.23 019 0.14 1.18 0.126 1.65 0.30 0.12 13
FIO004R 511.9 - 472 0.26 0.25 0.16 0.26 0.12 0.024 0.21 0.07 0.08 12
FIO009R 315.9 513.0 459 0.46 0.36 035 0.53 1.12 0.143 1.79 0.16 0.09 24
FIO017R 474.3 - 458 0.51 0.48 036 042 0.33 0.053 0.56 0.14 0.10 20
FI0022R 461.7 - 478 0.22 0.21 0.11 0.17 0.10 0.017 0.17 0.05 0.05 10
FROOO8R 1587.2 - 498 0.31 0.29 036 031 0.19 0.023 0.31 0.18 0.02 11
FROOO09R 1228.8 - 512 0.41 0.37 056 0.37 0.46 0.052 0.75 0.24 0.04 14
FROO10R 1062.5 - 517 0.31 0.28 041 0.30 0.34 0.035 0.53 0.20 0.08 11
FROO12R 1059.2 - 526 0.36 0.33 032 0.21 0.35 0.052 0.55 0.47 0.03 11
FROO13R 701.0 - 525 0.41 035 0.39 0.27 0.72 0.098 1.23 0.50 0.05 14
FRO014R 1428.6 - 507 0.29 0.28 0.37 0.30 0.13 0.025 0.23 0.30 0.05 10
FRO015R 995.8 - 532 0.46 0.28 0.37 0.19 211 0.251 3.66 0.22 0.08 21
FROO016R 775.0 - 543 0.23 0.22 019 0.19 0.10 0.035 0.18 0.62 0.06 8
FROO17R 1221.8 - 525 0.29 0.26 0.36 0.20 0.33 0.050 0.55 0.29 0.07 10
GBO002R 1509.5 - 5.02 0.34 0.20 0.38 0.20 1.68 0.176 2.72 0.14 0.11 15
GBO00O06R 1367.8 - 524 0.32 0.10 0.17 0.10 2.63 0.275 4.28 0.25 0.13 20
GBO013R 1057.4 - 484 0.59 0.31 0.38 0.29 3.33 0.369 5.46 0.26 0.16 30
GB0014R 841.7 - 477 0.58 045 052 0.39 1.50 0.187 2.42 0.28 0.13 21
GBO015R 1305.5 - 499 0.30 0.09 0.12 0.12 3.56 0.255 4.34 0.16 0.16 21
GBO0048R 404.5 - 4388 0.28 0.20 0.30 0.19 1.04 0.108 1.67 0.11 0.08 13
HROO02R - 11815 5.34 0.48 046 052 0.32 0.23 0.415 0.37 1.98 0.42 15
HRO004R - 1559.3 5.18 0.56 0.53 043 057 0.45 0.536 0.80 2.12 0.16 15
HUOOO2R 291.6 4455 558 0.67 0.60 0.26 0.52 1.41 0.104 0.75 0.46 0.17 16
IEOO01R 1760.7 1756.0 5.13 0.67 0.13 0.10 0.08 6.43 0.853 11.71 0.30 0.40 48
IEOOO5R 812.0 - 546 0.29 0.18 0.24 0.13 1.42 0.176 241 0.21 0.07 15
IEOO07R 913.7 - 517 0.41 0.10 0.10 0.08 3.69 0.470 6.59 0.19 0.15 30
IEOO09R 756.0 - 5.06 0.56 0.28 032 0.22 3.71 0.433 6.34 0.21 0.16 33
ISO002R 2250.4 - 541 0.43 0.10 - 0.05 3.92 0.458 6.92 0.21 0.24 31
ISO090R 883.1 877.7 5.47 1.05 0.20 0.38 0.09 10.24 1.274 18.14 0.68 0.43 70
ISO091R 24889 16719 556 16.27 1.03 116 0.71 17530 23.504 34483 75355 6.73 774
ITOO01R 408.9 - 520 0.81 0.69 058 047 1.24 0.205 2.32 1.21 0.38 34
ITO0O04R 1166.3 - 504 0.50 0.48 0.83 0.58 0.16 0.045 0.31 0.41 0.05 17
LTO015R 448.8 - 485 0.44 0.33 0.64 0.50 1.34 - 2.34 0.18 0.14 24
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Table 3, cont.
Code mm  mm off pH SO, XSO, NH4 NO3 Na Mg Cl Ca K cond
LVO010R 629.9 - 482 0.38 034 041 044 0.52 0.089 0.90 0.23 0.07 17
LVO016R 453.7 - 528 0.32 030 055 0.35 0.31 0.114 0.38 0.44 0.12 16
NOOOO1R  1838.3 - 470 0.42 032 034 042 1.19 0.153 2.13 0.10 0.08 22
NOO0O15R  1211.8 - 530 0.21 0.08 0.13 0.10 1.60 0.202 2.74 0.12 0.11 16
NOOO39R  1218.0 - 529 0.16 0.08 0.14 0.08 0.94  0.131 1.68 0.09 0.08 11
NOOO55R 351.2 - 514 0.26 022 021 017 0.46 0.051 0.71 0.12 0.28 9
PLOO0O2R 534.2 - 471 0.58 056 056 0.39 0.14  0.032 0.42 0.21 0.09 17
PLOO0O3R 1072.3 - 447 0.97 091 046 0.93 0.67 0.174 0.83 0.64 0.32 31
PLO004R 579.3 - 473 0.46 0.40 0.48 045 0.68 0.091 1.32 0.22 0.07 20
PLOOO5R 504.9 557.3 4.79 0.61 0.65 049 042 0.23 0.055 0.65 0.24 0.09 15
PTO001R - 830.5 5.78 0.28 024 044 0.14 0.38 0.056 0.76 0.53 0.12 13
PTO003R - 13443 5.25 0.49 0.16 0.06 0.07 3.94 0497 6.88 0.40 0.13 31
PTO004R - 903.3 4.99 0.49 020 0.11 o0.10 3.51 0.437 5.73 052 0.24 29
RUO001R 351.6 - 485 0.33 0.28 0.08 0.09 0.78 0.093 0.65 0.38 0.29 12
RUO013R 422.2 - 542 0.44 037 028 0.14 0.89 0.220 0.94 1.00 0.61 17
RUO0016R 640.0 - 470 0.47 0.44 035 0.30 0.34  0.131 0.31 0.69 0.34 13
RUO020R 678.5 - 5.08 0.37 033 029 0.26 0.44  0.068 0.52 0.48 0.58 13
SEO0005R 291.7 - 5.06 0.15 0.15 0.11 0.13 0.06 0.014 0.11 0.08 0.05 6
SEO011R 813.6 - 487 0.45 039 061 0.53 0.70 0.092 1.34 0.33 0.07 20
SE0014R 751.7 - 476 0.51 0.29 053 044 2.69 0.345 4.55 0.24 0.32 32
SI0008R 1252.2 - 4.87 0.36 0.34 029 0.29 0.24  0.047 0.37 0.19 0.04 12
SK0002R 908.0 - 475 0.48 0.48 048 0.32 0.08 0.018 0.14 0.10 0.06 13
SK0004R 609.3 - 463 0.52 050 042 0.35 0.24  0.045 0.31 0.21 0.07 15
SKO005R 669.4 - 459 0.58 056 045 0.40 0.14  0.054 0.23 0.23 0.08 18
SKO0006R 787.6 - 452 0.49 0.47 0.39 0.40 0.14  0.051 0.17 0.20 0.12 17
SKO007R 477.5 - 5.04 0.47 045 053 0.39 0.13 0.058 0.18 0.25 0.07 14
TRO001R  1272.0 - 5.29 0.82 - 041 033 0.46 0.125 0.41 142 0.17 18
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Table4: Annual averages of main components in air@00
Code SOZ NOZ 804 XSO4 SNO3 NO3 HNO3 SNH4 NH4 NH3
ATO002R 1.26 3.27 1.19 1.18 - 0.50 0.94 - 1.14 1.63
ATO005R 0.30 0.92 - - - - - - - -
ATO0048R 0.43 1.53 - - - - - - - -
BEOOO1R - 3.69 - - - - - - - -
BEOO32R - 4.96 - - - - - - - -
BEOO35R - 5.35 - - - - - - - -
CHO0001G 0.07 0.08 0.11 - - - - - - -
CHO002R 0.40 4.27 0.80 - 1.27 - - 4.61 - -
CHOOO3R - 4.73 - - - - - - - -
CHO004R 0.45 2.03 - - - - - - - -
CHOOO05R 0.28 1.25 0.52 - 0.82 - - 2.04 - -
CS0005R 6.14 1.01 - - - - - - - -
CZ0001R 1.48 4.00 1.04 - 0.97 - - 2.67 - -
CZ0003R - 4.14 - - 0.95 - - 2.32 - -
DEOOO1R 0.56 2.31 0.94 0.80 1.00 0.81 0.19 2.12 0.96 1.16
DEOO02R 0.63 2.69 1.14 1.10 1.06 0.76 0.28 2.53 1.15 1.36
DEOOO3R 0.36 0.92 0.61 0.60 0.54 0.25 0.30 1.09 0.35 0.75
DEOOO7R 0.74 1.98 1.08 1.04 0.88 0.63 0.24 1.77 1.03 0.73
DEOOO8R 0.69 1.94 - - - - - - - -
DEOOO9R 0.85 2.24 1.07 1.02 1.09 0.80 0.28 2.14 1.07 1.05
DEOO044R - - 1.05 - - 0.69 - - 1.59 -
DKOOO03R 0.29 - 0.80 0.72 0.83 - - 1.29 - 1.00
DKOOO5R 0.67 3.07 1.00 0.90 1.10 - - 1.60 - 0.49
DKOO008R 0.55 1.46 0.94 0.81 0.84 - - 1.14 - 0.17
DKO031R 0.25 - 0.86 0.39 0.78 - - 1.22 - 0.94
EEOO09R 2.60 3.40 - - - - - - - -
EEO011R 1.19 3.03 - - - - - - - -
ESO0007R 0.27 2.23 0.69 - 0.64 0.45 - 1.98 - -
ESO008R 2.55 2.00 1.27 - 0.73 0.44 - 1.99 - 1.33
ESO009R 0.43 1.06 0.44 - 0.43 0.09 - 1.44 1.27 1.07
ES0010R 0.28 1.50 1.06 - 0.74 0.54 - 1.51 - -
ES0011R 0.56 1.06 0.69 - 0.53 0.29 - 2.02 - -
ES0012R 0.37 1.36 0.80 - 0.64 0.42 - 1.86 - -
ES0013R 0.73 1.61 0.58 - 0.69 0.30 - 1.60 - -
ES0014R 0.53 1.73 0.95 - 0.72 0.53 - 4.89 - -
ES0015R 0.47 1.22 0.51 - 0.55 0.31 - 1.51 - -
ES0016R 1.39 1.82 0.94 - 0.57 0.27 - 1.34 - -
ES0017R - - 1.08 - - 0.26 - - 0.79 -
FIO009R 0.47 2.30 0.54 - 0.40 - - 0.36 - -
FIO017R 0.84 1.89 0.68 - 0.37 - - 0.68 - -
FI0022R 0.48 0.35 0.39 - 0.07 - - 0.16 - -
FIO037R 0.35 0.84 0.42 - 0.16 - - 0.38 - -
FI0096G - 0.28 - - - - - - - -
FROOO8R 0.53 - 0.65 - - - - - - -
FROO09R 0.64 - 1.07 - 0.96 - - 1.99 - -
FRO010R 0.40 - 0.63 - - - - - - -
FRO012R 0.45 - 0.53 - - - - - - -
FROO13R 0.39 - 0.86 - 0.71 - - 2.03 - -
FRO014R 0.25 - 0.50 - - - - - - -
FROO15R 0.47 - 0.74 - - - - - - -
FROO16R 0.24 - 0.40 - - - - - - -
FRO017R 0.28 - 0.61 - - - - - - -
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Table 4, cont.

Code SOZ NOZ 804 XSO4 SNO3 NO3 HN03 SNH4 NH4 NH3
GBO002R - - 0.43 - - - - - - -
GBO000O6R - - 0.42 - - 0.21 0.05 - 0.43 0.47
GBO000O7R - - 0.77 - - - - - - -
GBO0013R - - 0.57 - - 0.45 0.18 - 0.82 0.41
GBO0014R - 2.26 - - - 0.46 0.18 - 0.59 0.59
GBO0016R - - - - - 0.23 0.14 - 0.48 0.30
GRO001R 1.69 3.83 - - - - - - - -
HUOOO2R 0.91 1.80 1.27 - - 0.72 0.19 - 1.33 1.20
IEOOO01R 0.30 0.85 0.46 0.28 0.26 - - 0.90 - -
IEOOO5R - - 0.52 0.44 - 0.34 - - 0.67 -
IEOOO6R - - 0.59 0.38 - 0.28 - - 0.62 -
IEOOO8R - - 0.81 0.50 - 0.38 - - 0.70 -
ISO002R 0.07 - 0.19 0.10 - - - - - -
ISO091R - - 0.50 0.10 - 0.05 - - - -
ITOOO1R 0.45 4.98 1.01 - - 0.46 0.15 - 1.30 1.71
ITOO04R 0.56 6.53 0.98 - - 1.26 - - 2.13 -
LTOO15R 0.47 1.30 0.39 - 0.69 - - 1.72 - -
LVOO10R 0.85 0.89 0.35 0.33 0.45 0.14 - 1.36 0.64 -
LVOO16R 0.56 0.49 0.41 - 0.27 0.06 - 1.15 0.77 -
NLOOO7R 0.79 6.46 - - - - - - - 9.76
NLOOO8R 1.36 - 0.84 - - - - - - -
NLOOO9R 0.59 3.07 0.70 - - 0.76 - - 1.26 -
NLOO10R 0.98 6.43 0.71 - - 0.79 - - 1.34 13.62
NOOOO1R 0.18 0.47 0.53 0.49 0.40 0.30 0.09 0.77 - 0.45

NOOO15R 0.09 0.15 0.23 0.20 0.13 0.10 0.03 1.10 0.11 0.98
NOOO39R 0.06 0.24 0.24 0.23 0.14 0.11 0.04 0.88 0.12 0.75

NO0042G 0.10 - 0.13 0.10 0.11 0.07 0.03 0.42 0.03 0.39
NOOO55R 0.29 0.14 0.27 0.26 0.16 0.13 0.04 - 0.12 -
PLOO02R 231 3.14 181 - 1.00 0.86 - 3.45 2.05 -
PLOOO3R 1.01 0.94 0.80 - 0.32 0.24 - 0.75 0.58 -
PLO004R 1.34 1.88 1.35 - 0.75 0.57 - 1.60 1.17 -
PLOOO5R 0.92 0.60 0.80 - 0.70 - - 151 - -
RUOOO1R 1.83 - 0.66 - - 0.07 - - 1.01 -
RUO0016R 0.25 - 0.26 - - 0.09 - - 0.43 -
SEOO005R 0.11 0.14 0.25 - 0.08 - - 0.23 - -
SEO008R 0.72 1.19 0.72 - - - - - - -
SEO0011R 0.50 1.59 0.74 - 0.63 - - 1.38 - -
SEO0014R 0.52 1.67 0.82 - 0.65 - - 0.95 - -
SI0008R 0.69 - 0.98 0.96 0.51 - - 1.43 - -
SKO0002R 0.26 0.59 0.33 - - 0.09 0.01 - - -
SKO0004R 0.77 1.52 1.01 1.00 - 0.34 0.05 - 1.05 0.36
SKO005R 2.00 1.94 1.22 - - 0.57 0.06 - - -
SKOO006R 1.36 1.24 1.23 - - 0.38 0.05 - - -
SKO0007R 1.34 2.80 1.37 - - 0.97 0.04 - - -
TROO01R 1.33 1.28 0.59 - 0.35 0.24 0.10 0.77 0.44 0.40
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Table5:  Annual averages of base cations and sodium and chloride in aerosols.

Code Na Ca Mg K Cl
ATO002R 0.10 0.17 0.04 0.22 -
DEOOO1R 1.56 0.16 0.21 0.17 -
DEOOO2R 0.39 0.15 0.08 0.21 -
DEOOO3R 0.14 0.20 0.07 0.34 -
DEOOO7R 0.38 0.16 0.11 0.20 -
DEOOO9R 0.58 0.14 0.12 0.21 -
DKO0O003R 0.98 0.15 - 0.21 1.45
DKOOO05R 1.11 0.15 - 0.16 1.45
DKOO008R 1.53 0.12 - 0.14 2.07
DKO031R 5.61 0.11 - 0.14 1.92
IEO001R 2.08 0.16 0.25 0.10 -
IEO005R 1.01 0.11 0.10 0.06 -
IEO006R 2.44 0.12 0.29 0.11 -
IEO008R 3.67 0.18 0.46 0.16 -
ISO002R 1.01 0.19 0.13 0.06 1.75
IS0091R - - - - 8.56
LVOO10R 0.23 0.15 0.03 0.05 0.38
NLOO08R - 0.12 - - 0.64
NLOOO9R - 0.09 - - 0.71
NLOO10R - - - - 0.41
NOOQ001R 0.44 0.13 0.09 0.05 0.44
NOOQ015R 0.25 0.07 0.04 0.02 0.33
NOOQ039R 0.16 0.08 0.04 0.06 0.16
NO0042G 0.25 0.07 0.05 0.02 0.34
NOO055R 0.23 0.07 0.04 0.02 0.30
SI0008R 0.14 0.20 0.04 0.14 0.05
SK0004R 0.20 0.15 0.02 0.17 -
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Table6:  Annual averages of particulate matter.
Code PMio PM3io-PM2 s PMa s PM; SPM
ATO002R 25.64 - 20.84 14.65 -
ATOO05R 9.99 - - - -
ATO048R 9.97 - - - -
CHO0001G 3.26 - - - -
CHOO002R 23.12 - 17.05 11.91 -
CHOO003R 22.14 - - - -
CHOO004R 10.81 - 8.16 6.25 -
CHOOO05R 11.25 - - - -
CY0002R 33.77 - - - -
CZ0001R 23.61 - - - -
CZ0003R 19.71 - 17.47 - -
DEOOO1R 19.63 - - - -
DEOOO2R 20.73 - 16.40 8.79 -
DEOOO3R 8.33 - 5.63 - -
DEOOO7R 15.63 - - - -
DEOOO8R 10.54 - - - -
DEOOO9R 18.44 - - - -
DEOO44R 23.60 - 18.66 - -
DKOOO5R 21.42 - - - -
ES0007R 20.18 - 10.12 - -
ESO008R 18.36 - 9.01 - -
ESO009R 11.91 - 7.63 - -
ESO0010R 18.96 - 10.14 - -
ESO0011R 15.53 - 8.55 - -
ES0012R 14.07 - 8.37 - -
ES0013R 11.14 - 6.94 - -
ES0014R 16.86 - 10.37 - -
ES0015R 13.46 - 8.71 - -
ES0016R 13.16 - 8.69 - -
GBO000O6R 11.48 - - - -
GBO0036R 21.73 - 12.30 - -
GBO0043R 17.56 - - - -
GRO001R 31.74 - - - -
GRO002R 25.88 - - - -
IEO031R - - 8.84 - -
ITOOO1R 29.18 - 17.33 - -
ITOO04R - - 28.47 - -
NLOOO7R 27.02 - - - -
NLOOO9R 26.84 - - - -
NLOO10R 26.47 - - - -
NOOOO1R 8.06 - 4.95 3.71 -
PLOOOSR 20.59 - - - -
SEO00O5R - - - - -
SEO008R - - - - -
SEO011R 17.28 - 12.99 - -
SEO012R 11.57 - 8.19 - -
SE0014R - - - - -
SE0035R 8.58 - - - -
SI0008R 15.91 - 13.12 - -
SK0002R - - - - 7.15
SKO0004R 14.98 - - - -
SKO0O5R 21.91 - - - -
SKO006R 18.76 - - - -
SKO0007R - - - - 25.14
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Table7:  Annual averages of elementary and organic carbon.
Code EC ocC TC
DEO0044R PM2s 1.92 2.08 -

DEO0044R PMio 2.27 3.12 -
ITO004R PM2s 2.47 8.81 -
NOOOO1R PM_s 0.13 0.88 1.00
NOOOO1R PMio 0.13 1.16 1.29
Table8:  Units used for precipitation components.

Precipitation Units for W. mean, Min., Units for depositions
components Max.
Amount mm mm
S0O,” mg S/I mg S/m?
NO3 mg N/I mg N/m?
cr mg Cl/| mg Cl/m?
NH," mg N/I mg N/m?
H* pe H'/I pe H'/m?
pH pH-units pe H'/m?
Na* mg Na/l mg Na/m?
Mg mg Mg/l mg Mg/m?
K* mg K/l mg K/m?
ca® mg Ca/l mg Ca/m?
Table9:  Units used for air components.
Units for arithmetic and geometric mean
Air components values, arithmetic standard deviations, Min.,
Max, percentiles.

SO, g S/m*

NO; Mg N/m?

HNO3 pg N/m?®

NH3 g N/m?

S0~ Hg S/m*

NO3 Mg N/m?

NH," g N/m®

H* Ne H'/m®

SPM, PM pg/m?®

HNO3 + NOg g N/m®

NH3 + NH," g N/m®

ca"™ pg/m?®

Ccr ug/m3

Mg"* ug/m®

K* pg/m?®

Na* pg/m?®

oC Mg c/m?

EC g C/m®
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9. Update

The data compiled in this repot represent the best data available at present.

If any further errors are detected, the data will be corrected in the database.

It is important that users make certain that they have access to the most recent
version of the database. For the data presehezd the latest alteration was

2 July, 20@.

Scientific use of the EMEP data should be based on fresh copies of the data.
Copies can be requested from the CC@ngl: annegunn.hjellbrekke@nilu.no

or downloaded from the internet http://www.nilu.no/projects/cccinformation

about the EMEP network and measurement data can also be found at
http://www.emep.int
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Annex 1

Maps over Europe
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Figure 12: Geographical distribution of nitrogen dioxi@906 Unit: g N/n?.
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Figure 13: Geographical distribution of sulphate in aerosa@06 Unit: ug S/m.
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Figure 14: Geographical distribution of PMp in aerosols 2006. Unitug S/ni.
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Figure 16: Geographical distribution of pH in pogpitation 2006 Unit: pH units.
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Figure 17: Geographical distribution of ammonium in precipitatid?®06

Unit: mg N/I.
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Figure 18: Geographical distribution of nitrate in precipitatid006
Unit: mg N/I.
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Figure 19: Geographical distribution of sulphate in precipitatid@06(corrected
for sea spray). Unit: mg S/I.

Figure 110: Geographical distribution of calcium in precipitati2006
Unit: mg/l.
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