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Air pollution by ozone in Europe in summer 2006

Executive summary

 

In summer 2006, levels of ground-level ozone were high in southern Europe and north-western Europe, 

with widespread exceedances of the information threshold value (180 µg/m3, Directive 2002/3/EC). The 

frequency of these exceedances was higher than those in previous years, though not as high as in the 

record year 2003. The highest one-hour ozone concentration in summer 2006 (370 µg/m3) was observed 

in Italy. Other high hourly ozone concentrations of between 300 and 360 µg/m3 were reported in Austria, 

France, Italy, Portugal, Romania and Spain.

The directive's long-term objective — to protect human health (maximum ozone concentration of 120 µg/m3 

over 8-hours) — was extensively exceeded in the EU and other European countries. In a significant part of 

Europe the target value to protect human health was also exceeded.

During a single episode with two pronounced peaks between 17–22 July and 25–28 July (with a total 

duration of nine days) 49 % of the total number of exceedances of the information threshold, 56 % of 

exceedances of the alert threshold and 20 % of exceedances of long-term objective were observed.

There has been a slight increase in the occurrence of exceedances during the summer period between 

the years 2004–2006. The occurrence of exceedances in summer 2006 was the second highest in the last 

decade in north-western, central and eastern Europe. A wide area of the United Kingdom was affected and 

several exceedances occurred in the Baltic countries.

(°©³-ŁまœØµØœや©¾©-Øやı±や©-Øや©Œや²æØや̶ı°や¬©œœ³²̶-²±や
©Œやß©±²やª©-ªØ°-やı-や&³°©¬Ø╆や0¾©-Øや¬©œœ³²ı©-やı±や
produced by photochemical processes involving 
-ı²°©ºØ-や©¼ıŁØ±や̶-Łやµ©œ̶²ıœØや©°º̶-ıªやª©ß¬©³-Ł±や
ı-や²æØやœ©¹Ø°や̶²ß©±¬æØ°Ø╆や0¾©-ØやœØµØœ±やÆØª©ßØや
particularly high in regions close to high ozone 
precursor emissions during summer episodes 
with stagnant meteorological conditions when 
high insolation and temperatures persist. Levels 
ª©-²ı-³Øや²©やØ¼ªØØŁやÆ©²æや²̶°ºØ²やµ̶œ³Ø±や̶-Łや²æØや
long-term objectives established in EU legislation 
to protect human health and prevent damage to 
Øª©±½±²Øß±╇や̶º°ıª³œ²³°̶œやª°©¬±や̶-Łやß̶²Ø°ı̶œ±╆や

5æı±や°Ø¬©°²や¬°©µıŁØ±や̶-やØµ̶œ³̶²ı©-や©Œやº°©³-ŁまœØµØœや
©¾©-Øや¬©œœ³²ı©-やı-や&³°©¬ØやŒ©°や"¬°ıœむ4Ø¬²ØßÆØ°や
ｲｰｰｶやÆ̶±ØŁや©-やı-Œ©°ß̶²ı©-や±³Æßı²²ØŁや²©や²æØや

&³°©¬Ø̶-や$©ßßı±±ı©-や³-ŁØ°や%ı°Øª²ıµØやｲｰｰｲのｳの&$や©-や
©¾©-Øやı-や̶ßÆıØ-²や̶ı°╆や4ı-ªØや²æØや±³Æßı²²ØŁやŁ̶²̶やæ̶µØや
-©²や½Ø²や°ØªØıµØŁや²æØı°やŒı-̶œやµ̶œıŁ̶²ı©-やÆ½や.ØßÆØ°や
4²̶²Ø±╇や²æØやª©-ªœ³±ı©-±やŁ°̶¹-やı-や²æı±や°Ø¬©°²や±æ©³œŁや
be considered as preliminary.

%ı°Øª²ıµØやｲｰｰｲのｳの&$や°Ø®³ı°Ø±や.ØßÆØ°や4²̶²Ø±や²©や
°Ø¬©°²やØ¼ªØØŁ̶-ªØ±や©Œや²æØやı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや
and alert threshold values (see Table 1) to 
²æØや$©ßßı±±ı©-やÆØŒ©°Øや²æØやØ-Łや©Œや²æØやß©-²æや
Œ©œœ©¹ı-ºや̶-や©ªª³°°Ø-ªØ╆や'³°²æØ°ß©°Ø╇やÆ½や
ｳｱや0ª²©ÆØ°や²æØや.ØßÆØ°や4²̶²Ø±やß³±²や¬°©µıŁØや
̶ŁŁı²ı©-̶œやı-Œ©°ß̶²ı©-やŒ©°や²æØや±³ßßØ°や¬Ø°ı©Ł╆や
5æı±やı-Œ©°ß̶²ı©-や±æ©³œŁやı-ªœ³ŁØやı-Œ©°ß̶²ı©-や©-や
Ø¼ªØØŁ̶-ªØ±や©Œや²æØやœ©-ºま²Ø°ßや©ÆłØª²ıµØやŒ©°や²æØや
¬°©²Øª²ı©-や©Œやæ³ß̶-やæØ̶œ²æや〉Ł̶ıœ½やß̶¼ıß³ßやｸまæ©³°や
̶µØ°̶ºØやª©-ªØ-²°̶²ı©-±や©Œやｱｲｰやょºのßｳ).

Table 1 Ozone threshold values, long-term objective and target value for the protection of 

human health

Objective Level [µg/m3] Averaging time

Information threshold (IT) 180 One-hour

Alert threshold (AT) 240 One-hour

Long-term objective (LTO) 120 8-hour average, daily maximum

Target value (TV) 120, not to be exceeded more than 
25 days per calendar year *

8-hour average, daily maximum

*  Averaged over three years and to be achieved where possible by 2010.
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*-や©°ŁØ°や²©や¬°©µıŁØやı-Œ©°ß̶²ı©-や̶±や²ıßØœ½や̶±や
¬©±±ıÆœØ╇や²æØや±³ßß̶°ıØ±や©Œや²æØやß©-²æœ½やŁ̶²̶や
provided by the countries were made available as 
they became available on the European Topic Centre 
©-や"ı°や̶-Łや$œıß̶²Øや$æ̶-ºØや¹ØÆ±ı²Ø╈や〉æ²²¬╈ののØ²ªま̶ªª╆
Øı©-Ø²╆Ø³°©¬̶╆Ø³のŁ̶²̶Æ̶±Ø±の©ｳØ¼ªØ±±《╆

In July 2006 EEA launched a pilot near real time 
©¾©-Øや¹ØÆや±ı²Øや〉æ²²¬╈のの¹¹¹╆ØØ̶╆Ø³°©¬̶╆Ø³のß̶¬±の
©¾©-Ø《╆や5æØや±ı²Øや±æ©¹±や²æØや±ı²³̶²ı©-やŒ©°やº°©³-ŁやœØµØœや
ozone across Europe based on near real-time data. 
It was developed by the EEA as a joint European 
¬°©łØª²や̶-Łや¬°©µıŁØ±や³¬ま²©まŁ̶²Øやı-Œ©°ß̶²ı©-やı-や
²æØやŒ©°ßや©Œやß̶¬±や̶-Łやº°̶¬æ±╆や5æØやı-Œ©°ß̶²ı©-やı±や
Æ̶±ØŁや©-や-Ø̶°や°Ø̶œま²ıßØやŁ̶²̶やŒ°©ßや©µØ°やｷｰｰや±²̶²ı©-±や
provided by national and regional organisations in 
20 countries on a voluntary basis.

Overview of ozone air pollution in 
summer 2006

"œœやｲｵや&6や.ØßÆØ°や4²̶²Ø±やØ¼ªØ¬²や-³¼ØßÆ©³°ºや
¬°©µıŁØŁやı-Œ©°ß̶²ı©-や²©や²æØや&³°©¬Ø̶-や$©ßßı±±ı©-や
©-や©Æ±Ø°µØŁや©-Øまæ©³°やØ¼ªØØŁ̶-ªØ±やÆ½や²æØやŁØ̶Łœı-Ø╆や
"œœや©Œや²æØßや̶œ±©や©Æ±Ø°µØŁや̶-Łや°Ø¬©°²ØŁやœ©-ºま²Ø°ßや
©ÆłØª²ıµØやØ¼ªØØŁ̶-ªØ±╆や*-や̶ŁŁı²ı©-╇やｱｰや©²æØ°やª©³-²°ıØ±や
〉#©±-ı̶や̶-Łや)Ø°¾Øº©µı-̶╇や#³œº̶°ı̶╇や$°©̶²ı̶╇や*ªØœ̶-Ł╇や
-ıØªæ²Ø-±²Øı-╇や':3や©Œや.̶ªØŁ©-ı̶╇や/©°¹̶½╇や3©ß̶-ı̶╇や
4Ø°Æı̶や̶-Łや4¹ı²¾Ø°œ̶-Ł《や±³¬¬œıØŁやı-Œ©°ß̶²ı©-や²©や²æØや
EEA on request.

"ı°や¬©œœ³²ı©-やÆ½や©¾©-Øや¹̶±やØ¼ªØ¬²ı©-̶œœ½やæıºæやı-や
July due to the meteorological situation during 
²æı±や¬Ø°ı©Łや©Œや±³ßßØ°やｲｰｰｶ╆や$©œŁØ°や¹Ø̶²æØ°やı-や
"¬°ıœむ.̶½や̶-Łや"³º³±²む4Ø¬²ØßÆØ°やßØ̶-²や²æ̶²や²æØや
©ªª³°°Ø-ªØや©ŒやØ¼ªØØŁ̶-ªØ±や¹̶±やß³ªæやœ©¹Ø°やŁ³°ı-ºや
these periods.

4¬ØªıŒıªやßØ²Ø©°©œ©ºıª̶œやª©-Łı²ı©-±やŁ³°ı-ºや©¾©-Øや
episodes in July 2006 meant that northern and 
-©°²æま¹Ø±²Ø°-や&³°©¬Øや¹̶±やß©°Øや̶ŒŒØª²ØŁやÆ½や©¾©-Øや
pollution than in previous years.

Main findings

'°©ßや̶や²©²̶œや©Œやｲやｰｶｹや©¾©-Øやß©-ı²©°ı-ºや±ı²Ø±や
°Ø¬©°²ı-ºやŁ̶²̶╇やｱやｹｸｵや¹Ø°Øやœ©ª̶²ØŁやı-や&6や.ØßÆØ°や
4²̶²Ø±╆や5æØやŒ©œœ©¹ı-ºや¬°Øœıßı-̶°½やª©-ªœ³±ı©-±やª̶-やÆØや
Ł°̶¹-やŒ°©ßや²æØや¬Ø°ı©Łや"¬°ıœむ4Ø¬²ØßÆØ°やｲｰｰｶ╈

Exceedance of the information threshold

ゃや 5æØや-³ßÆØ°や©ŒやØ¼ªØØŁ̶-ªØ±や©Œや²æØやı-Œ©°ß̶²ı©-や
²æ°Ø±æ©œŁや〉ｱｸｰやょºのßﾑや©Œや©-Øまæ©³°や©¾©-Øや
concentration) was higher than in previous 

½Ø̶°±╇やÆ³²や-©²や̶±やæıºæや̶±や²æ©±Øやı-や²æØや°Øª©°Łや
½Ø̶°やｲｰｰｳや〉&&"╇やｲｰｰｳ《╆や0¾©-Øやª©-ªØ-²°̶²ı©-±や
æıºæØ°や²æ̶-や²æØやı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや¹Ø°Øや
°Ø¬©°²ØŁやŒ°©ßやß©-ı²©°ı-ºや±ı²Ø±やı-や̶œœやｲｵや&6や
.ØßÆØ°や4²̶²Ø±╇やØ¼ªØ¬²やŒ©°や$½¬°³±や̶-Łや-̶²µı̶╆や
)ıºæやª©-ªØ-²°̶²ı©-±や¹Ø°Øや̶œ±©や°Ø¬©°²ØŁやŒ°©ßや
±ı¼や-©-ま&6やª©³-²°ıØ±╆や5æØやı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや
¹̶±やØ¼ªØØŁØŁや̶²や̶¬¬°©¼ıß̶²Øœ½やｵｶやゾや©Œや̶œœや
©¬Ø°̶²ı©-̶œや±²̶²ı©-±や〉ｶｸやゾやı-やｲｰｰｳ╇やｳｵやゾやı-やｲｰｰｴや
̶-Łやｴｲやゾやı-やｲｰｰｵ《╆

ゃや 5æØや±¬̶²ı̶œやØ¼²Ø-²や©Œや²æØや©Æ±Ø°µØŁやØ¼ªØØŁ̶-ªØ±や
¹̶±やº°Ø̶²Ø°や²æ̶-や²æØや©-Øや©Æ±Ø°µØŁやı-やｲｰｰｴや̶-Łや
ｲｰｰｵや〉&&"╇やｲｰｰｵ╉や&&"╇やｲｰｰｶ《や̶-Łやı±やª©ß¬̶°̶ÆœØや
¹ı²æや²æØや±¬̶²ı̶œやØ¼²Ø-²や©Œや²æØやæ©²や±³ßßØ°や
©Œやｲｰｰｳ╆や5æØやß©±²やŒ°Ø®³Ø-²やØ¼ªØØŁ̶-ªØ±や©Œや
²æØやı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや¹Ø°Øや©Æ±Ø°µØŁやı-や
-©°²æØ°-や*²̶œ½╇や±©³²æØ°-や'°̶-ªØ╇や(Ø°ß̶-½や̶-Łや̶²や
±ØµØ°̶œやœ©ª̶²ı©-±やı-や#Ø-Øœ³¼╇や':3や©Œや.̶ªØŁ©-ı̶╇や
(°ØØªØ╇や1©°²³º̶œ╇や3©ß̶-ı̶╇や4œ©µØ-ı̶や̶-Łや4¬̶ı-╆や
"や¹ıŁØや̶°Ø̶や©Œや²æØや6-ı²ØŁや,ı-ºŁ©ßや¹̶±や̶ŒŒØª²ØŁや
̶-Łや±ØµØ°̶œやØ¼ªØØŁ̶-ªØ±や©ªª³°°ØŁやı-や²æØや#̶œ²ıªや
4²̶²Ø±╆

Exceedance of the alert threshold

ゃや 0¾©-Øやª©-ªØ-²°̶²ı©-±やæıºæØ°や²æ̶-や²æØや̶œØ°²や
²æ°Ø±æ©œŁや©Œやｲｴｰやょºのßﾑや¹Ø°Øや°Ø¬©°²ØŁや©-や
ｱｹｰや©ªª̶±ı©-±や〉©-やｱｲｷや©ªª̶±ı©-±やı-やｲｰｰｴ《やı-や
ｱｲや&6や.ØßÆØ°や4²̶²Ø±や〉"³±²°ı̶╇や#Øœºı³ß╇や²æØや
$¾Øªæや3Ø¬³Æœıª╇や'°̶-ªØ╇や(Ø°ß̶-½╇や(°ØØªØ╇や*²̶œ½╇や
²æØや/Ø²æØ°œ̶-Ł±╇や1©°²³º̶œ╇や4œ©µØ-ı̶╇や4¬̶ı-や̶-Łや
the United Kingdom) and two other countries 
〉3©ß̶-ı̶や̶-Łや4¹ı²¾Ø°œ̶-Ł《╆や*-やª©ß¬̶°ı±©-╇や
ｱｳや.ØßÆØ°や4²̶²Ø±や̶-Łや²¹©や©²æØ°やª©³-²°ıØ±や
°Ø¬©°²ØŁやØ¼ªØØŁ̶-ªØ±や©Œや²æØや̶œØ°²や²æ°Ø±æ©œŁやı-や
ｲｰｰｳ╇やØıºæ²や.ØßÆØ°や4²̶²Ø±や̶-ŁやŒ©³°やª©³-²°ıØ±やı-や
ｲｰｰｴや̶-Łや-ı-Øや.ØßÆØ°や4²̶²Ø±や̶-Łや²¹©やª©³-²°ıØ±や
in 2005 respectively.

ゃや 5æØやØ¼ªØØŁ̶-ªØ±や¹Ø°ØやŒ©³-Łやœ̶°ºØœ½やı-や-©°²æØ°-や
*²̶œ½╇や±©³²æØ°-や'°̶-ªØ╇や1©°²³º̶œや̶-Łや(Ø°ß̶-½╆や
(Ø-Ø°̶œœ½╇や²æØ°Øや¹Ø°Øや©-œ½や©-Øや©°や²¹©やŁ̶½±や¹ı²æや
Ø¼ªØØŁ̶-ªØ±や©Œや²æØや̶œØ°²や²æ°Ø±æ©œŁや¬Ø°や±²̶²ı©-╇や
ｱｵやゾや©Œや±²̶²ı©-±や¹ı²æや°Øª©°ŁØŁや̶œØ°²や²æ°Ø±æ©œŁや
Ø¼ªØØŁ̶-ªØ±や°Ø¬©°²ØŁやÆØ²¹ØØ-やｳや̶-ŁやｲｰやŁ̶½±や©Œや
Ø¼ªØØŁ̶-ªØ±╆

Maximum concentrations

ゃや 5æØやæıºæØ±²や©-Øまæ©³°や©¾©-Øやª©-ªØ-²°̶²ı©-やı-や©Œや
ｳｷｰやょºのßｳ was observed in northern Italy. High 
æ©³°œ½や©¾©-Øやª©-ªØ-²°̶²ı©-±や©ŒやÆØ²¹ØØ-やｳｰｰや̶-Łや
ｳｶｰやょºのßｳや¹Ø°Øや°Ø¬©°²ØŁやı-や"³±²°ı̶╇や'°̶-ªØ╇や*²̶œ½╇や
1©°²³º̶œ╇や3©ß̶-ı̶や̶-Łや4¬̶ı-╇や²Ø-や²ıßØ±やı-や²©²̶œ╆や
"-やØ¼ªØØŁ̶-ªØや©Œや̶-や©¾©-ØやœØµØœや©Œやｳｶｰやょºのßｳ was 
°Øª©°ŁØŁや©-ªØやı-や±³ßßØ°やｲｰｰｵや¹ı²æや̶やß̶¼ıß³ßや
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ª©-ªØ-²°̶²ı©-や©Œやｳｶｱやょºのßｳ╇や²æ°ØØや²ıßØ±や¹ı²æや̶や
ß̶¼ıß³ßや©Œやｴｱｹやょºのßｳやı-や±³ßßØ°やｲｰｰｴや̶-Łや
Œ©³°や²ıßØ±や¹ı²æや̶やß̶¼ıß³ßや©¾©-ØやœØµØœや©Œや
ｴｱｷやょºのßｳやı-や±³ßßØ°やｲｰｰｳ╆

Exceedance of the long-term objective for the 
protection of human health

ゃや 4ıßıœ̶°や²©や¬°Øµı©³±や½Ø̶°±や²æØやØ¼ªØØŁ̶-ªØ±や©Œや²æØや
œ©-ºま²Ø°ßや©ÆłØª²ıµØや〉-50《やŒ©°や²æØや¬°©²Øª²ı©-や©Œや
æ³ß̶-やæØ̶œ²æやŒ©°や©¾©-Ø╇やı╆Ø╆やŁ̶ıœ½やß̶¼ıß³ßや
ｸまæ©³°や̶µØ°̶ºØやª©-ªØ-²°̶²ı©-±やæıºæØ°や²æ̶-や
ｱｲｰやょºのßｳ╇や¹Ø°Øや©Æ±Ø°µØŁやı-やØµØ°½やª©³-²°½╇やı-や
̶œß©±²やØµØ°½や±³ßßØ°やß©-²æや̶-Łや̶²やß©±²や©Œや²æØや
±²̶²ı©-±やı-や±³ßßØ°やｲｰｰｶ╆や"¬¬°©¼ıß̶²Øœ½やｸｵやゾや
©Œや̶œœや±²̶²ı©-±や°Ø¬©°²ØŁや©-Øや©°やß©°ØやØ¼ªØØŁ̶-ªØ±や
〉ｸｶやゾやı-やｲｰｰｵ╇やｷｰやゾやı-やｲｰｰｴ《╆

ゃや '©°や²æ©±Øやª©³-²°ıØ±や²æ̶²や°Ø¬©°²ØŁやØ¼ªØØŁ̶-ªØ±╇や
²æØや-³ßÆØ°や©ŒやØ¼ªØØŁ̶-ªØやŁ̶½±や¬Ø°やª©³-²°½や
°̶-ºØŁやŒ°©ßやｲや〉.̶œ²̶《や²©やｱｷｸや〉*²̶œ½《╆や5æØ°Øや
¹̶±や-©やŁ̶½や¹ı²æ©³²や̶-½やØ¼ªØØŁ̶-ªØやı-や&³°©¬Øや
ı-や±³ßßØ°やｲｰｰｶ╆や0-や̶µØ°̶ºØやｲｷやŁ̶½±や©Œや
Ø¼ªØØŁ̶-ªØ±や¹Ø°Øや©Æ±Ø°µØŁや̶²や±²̶²ı©-±や²æ̶²や
°Øª©°ŁØŁや̶²やœØ̶±²や©-ØやØ¼ªØØŁ̶-ªØや〉ｲｳやŁ̶½±やı-や
ｲｰｰｵ╇やｲｱやŁ̶½±やı-やｲｰｰｴ《╆

Exceedance of the target value (1) for the protection 
of human health

ゃや &¼ªØØŁ̶-ªØ±や©Œや²æØや²̶°ºØ²やµ̶œ³Øや¹Ø°Øや©Æ±Ø°µØŁや
ı-やｱｷや&6や.ØßÆØ°や4²̶²Ø±や〉"³±²°ı̶╇や#Øœºı³ß╇や
²æØや$¾Øªæや3Ø¬³Æœıª╇や'°̶-ªØ╇や(Ø°ß̶-½╇や(°ØØªØ╇や
)³-º̶°½╇や*²̶œ½╇や-ı²æ³̶-ı̶╇や²æØや/Ø²æØ°œ̶-Ł±╇や
1©œ̶-Ł╇や1©°²³º̶œ╇や²æØや4œ©µ̶øや3Ø¬³Æœıª╇や4œ©µØ-ı̶╇や
4¬̶ı-╇や4¹ØŁØ-や̶-Łや6-ı²ØŁや,ı-ºŁ©ß《や̶-Łやı-や
Œ©³°や©²æØ°やª©³-²°ıØ±や〉#³œº̶°ı̶╇や-ıªæ²Ø-±²Øı-╇や
3©ß̶-ı̶や̶-Łや4¹ı²¾Ø°œ̶-Ł《╆や-³¼ØßÆ©³°ºやŁıŁや
-©²やŁØœıµØ°やŁ̶²̶やÆ³²やø-©¹ı-ºやÆ½や²æØや±ı²³̶²ı©-やı-や
-ØıºæÆ©³°ı-ºやª©³-²°ıØ±や̶-Łやı-や¬°Øµı©³±や½Ø̶°±╇や
ı²やı±やß©±²やœıøØœ½や²æ̶²や²æØや²̶°ºØ²やµ̶œ³Øや¹̶±や̶œ±©や
Ø¼ªØØŁØŁやı-や²æı±やª©³-²°½╆

ゃや &¼ªØØŁ̶-ªØ±や©Œや²æØや²̶°ºØ²やµ̶œ³Øや©ªª³°°ØŁや̶²やｴｲやゾや
©Œや̶œœやß©-ı²©°ı-ºや±²̶²ı©-±や¬°©µıŁı-ºや°Ø¬©°²±や
〉ｳｰやゾやı-やｲｰｰｵ╇やｱｹやゾやı-やｲｰｰｴ《╆

ゃや 5æØや²̶°ºØ²やµ̶œ³Øや¹̶±やØ¼ªØØŁØŁやı-や̶¬¬°©¼ıß̶²Øœ½や
ｴｲやゾや©Œや²æØや̶°Ø̶やŒ©°や¹æıªæやŁ̶²̶や¹̶±や°Ø¬©°²ØŁや

〉ｴｲやゾやı-やｲｰｰｵ╇やｲｳやゾやı-やｲｰｰｴ《や̶-Łや̶ŒŒØª²ØŁや
̶¬¬°©¼ıß̶²Øœ½やｴｷやゾや〉ｳｴやゾやı-やｲｰｰｵ╇やｲｸやゾやı-や
ｲｰｰｴ《や©Œや²æØや²©²̶œや¬©¬³œ̶²ı©-や©-や²æØや̶±±Ø±±ØŁや
territory (2).

Main ozone episodes

• The most important ozone episode occurred 
ÆØ²¹ØØ-やｱｷむｲｸや+³œ½╆や%³°ı-ºや²æı±や¬Ø°ı©Ł╇やｵｲやゾや
©Œや²æØや²©²̶œや-³ßÆØ°や©ŒやØ¼ªØØŁ̶-ªØ±や©Œや²æØや
ı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁ╇やｵｹやゾや©ŒやØ¼ªØØŁ̶-ªØ±や©Œや
²æØや̶œØ°²や²æ°Ø±æ©œŁや̶-Łやｲｴやゾや©ŒやØ¼ªØØŁ̶-ªØ±や©Œや
the long-term objective were observed.

• The ozone episode was characterised by a 
±²̶ÆœØ╇や¹ıŁØやæıºæま̶ı°ま¬°Ø±±³°Øや̶°Ø̶や±¬°Ø̶Łや©µØ°や
the continent with the centre situated just over 
¹Ø±²Ø°-╇やªØ-²°̶œや̶-Łや±©³²æØ°-や&³°©¬Ø╆や5æØや
highest ozone concentrations were measured 
here. The temporary high air pressure area 
̶²²Ø-³̶²ı©-やœØŁや²©や̶や°ØŁ³ª²ı©-や©Œや²æØや̶°Ø̶や¹ı²æや
©¾©-ØやØ¼ªØØŁ̶-ªØ±やÆØ²¹ØØ-やｲｳむｲｴや+³œ½╆

Comparison with previous years

5æØや©ªª³°°Ø-ªØや©ŒやØ¼ªØØŁ̶-ªØ±や±œıºæ²œ½やı-ª°Ø̶±ØŁや
Ł³°ı-ºや²æØや¬Ø°ı©Łやｲｰｰｴむｲｰｰｶ╆や5æØや©ªª³°°Ø-ªØや©Œや
Ø¼ªØØŁ̶-ªØ±やı-や±³ßßØ°やｲｰｰｶや¹̶±や²æØや±Øª©-ŁやæıºæØ±²や
©µØ°や²æØやœ̶±²やŁØª̶ŁØやı-や-©°²æま¹Ø±²Ø°-╇やªØ-²°̶œや̶-Łや
Ø̶±²Ø°-や&³°©¬Ø╆や"や¹ıŁØや̶°Ø̶や©Œや²æØや6-ı²ØŁや,ı-ºŁ©ßや
¹̶±や̶ŒŒØª²ØŁや̶-Łや±ØµØ°̶œやØ¼ªØØŁ̶-ªØ±や©ªª³°°ØŁやı-や
²æØや#̶œ²ıªや4²̶²Ø±╆

 

Disclaimer

The report contains summary information 

based on data delivered before 1 January 2007 

(i.e. two months after the deadline set by the 

directive).

The information describing the situation during 

summer 2006 is based on non-validated 

monitoring data and hence should be regarded as 

preliminary.

(1) Daily maximum 8-hour average concentrations were compared with the legally set objectives solely for indicative purposes to 

assess the current situation and its distance from objectives, and not for checking compliance with Directive 2002/3/EC. As 

reporting of maximum daily 8-hour average concentration of ozone started in 2004, exceedances of TVs presented in this report are 

counted for indicative purposes if LTO has been exceeded more than 25 times during the assessed summer period.

(2) The ORNL Global Population Dataset version 2002 has been used for the affected population estimate, http://www.ornl.gov/sci/

landscan.
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Introduction

Air pollution by ozone in Europe in summer 2006

1 Introduction

0¾©-Øやı±や²æØやß̶ı-や¬°©Ł³ª²や©Œやª©ß¬œØ¼や
photochemical processes in the lower atmosphere 
ı-µ©œµı-ºや©¼ıŁØ±や©Œや-ı²°©ºØ-や̶-Łやµ©œ̶²ıœØや©°º̶-ıªや
ª©ß¬©³-Ł±や̶±や¬°Øª³°±©°±╆や0¾©-Øやı±や̶や±²°©-ºや
¬æ©²©ªæØßıª̶œや©¼ıŁ̶-²╆や*-やØœØµ̶²ØŁやª©-ªØ-²°̶²ı©-±や
it causes serious health problems and damage 
²©やØª©±½±²Øß±╇や̶º°ıª³œ²³°̶œやª°©¬±や̶-Łやß̶²Ø°ı̶œ±╆や
The main sectors that emit ozone precursors are 
°©̶Łや²°̶-±¬©°²╇や¬©¹Ø°や̶-ŁやæØ̶²やºØ-Ø°̶²ı©-や¬œ̶-²±╇や
æ©³±Øæ©œŁや〉æØ̶²ı-º《╇やı-Ł³±²°½╇や̶-Łや¬Ø²°©œや±²©°̶ºØや
and distribution.

*-やµıØ¹や©Œや²æØやæ̶°ßŒ³œやØŒŒØª²±や©Œや¬æ©²©ªæØßıª̶œや
¬©œœ³²ı©-やı-や²æØやœ©¹Ø°やœØµØœ±や©Œや²æØや̶²ß©±¬æØ°Ø╇や
²æØや$©³-ªıœや̶Ł©¬²ØŁや%ı°Øª²ıµØやｹｲのｷｲの&&$や©-や̶ı°や
¬©œœ³²ı©-やÆ½や©¾©-Øや〉$&$╇やｱｹｹｲ《╆や5æı±やŁı°Øª²ıµØや¹̶±や
±³ªªØØŁØŁやÆ½や%ı°Øª²ıµØやｲｰｰｲのｳの&$や©Œや²æØや&³°©¬Ø̶-や
1̶°œı̶ßØ-²や̶-Łや©Œや²æØや$©³-ªıœや°Øœ̶²ı-ºや²©や©¾©-Øや
ı-や̶ßÆıØ-²や̶ı°╆や%ı°Øª²ıµØやｲｰｰｲのｳの&$╇や̶œ±©やø-©¹-や
as the third daughter directive to the Air Quality 
'°̶ßØ¹©°øや%ı°Øª²ıµØやｹｶのｶｲの&$╇や¹æıªæや±Ø²±やœ©-ºま²Ø°ßや
©ÆłØª²ıµØ±╇や²̶°ºØ²やµ̶œ³Ø±や̶±や¹Øœœや̶±や̶-や̶œØ°²や²æ°Ø±æ©œŁや

̶-Łや̶-やı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや〉5̶ÆœØやｱ《やŒ©°や©¾©-ØやŒ©°や
²æØや¬³°¬©±Øや©Œや̶µ©ıŁı-º╇や¬°ØµØ-²ı-ºや©°や°ØŁ³ªı-ºや²æØや
æ̶°ßŒ³œやØŒŒØª²±や©-やæ³ß̶-やæØ̶œ²æや̶-ŁやØ-µı°©-ßØ-²╆や
*²や¬°©µıŁØ±やª©ßß©-やßØ²æ©Ł±や̶-Łやª°ı²Ø°ı̶やŒ©°や²æØや
̶±±Ø±±ßØ-²や©Œや©¾©-Øやª©-ªØ-²°̶²ı©-±やı-や̶ßÆıØ-²や̶ı°╇や
̶-ŁやØ-±³°Ø±や²æ̶²や©-や²æØやÆ̶±ı±や©Œや²æı±や̶±±Ø±±ßØ-²や
̶ŁØ®³̶²Øやı-Œ©°ß̶²ı©-やı±やß̶ŁØや̶µ̶ıœ̶ÆœØや²©や²æØや
public. It also promotes cooperation between the 
.ØßÆØ°や4²̶²Ø±やı-や°ØŁ³ªı-ºや©¾©-ØやœØµØœ±╆や

5æØや°Ø¬©°²やºıµØ±や̶-や©µØ°µıØ¹や©Œや²æØや±ı²³̶²ı©-や
ÆØ²¹ØØ-や"¬°ıœむ4Ø¬²ØßÆØ°やｲｰｰｶ╇や̶-Łや¬°©µıŁØ±や
a comparison with previous years over the last 
decade. The EEA has prepared similar overviews 
±ı-ªØやｱｹｹｴ╆や1°Øµı©³±や°Ø¬©°²±や̶°Øや̶µ̶ıœ̶ÆœØやŒ°©ßや&&"ぅ±や
¹ØÆ±ı²Ø╈やæ²²¬╈のの¹¹¹╆ØØ̶╆Ø³°©¬̶╆Ø³╆

-Øº̶œや°Ø®³ı°ØßØ-²±や©-や²æØや°Ø¬©°²ı-ºや©Œや¬°©µı±ı©-̶œや
Ł̶²̶や©-やØ¼ªØØŁ̶-ªØ±や©Œや²æØや©¾©-Øやœ©-ºま²Ø°ßや
©ÆłØª²ıµØ±╇や²̶°ºØ²や̶-Łや²æ°Ø±æ©œŁやµ̶œ³Ø±やŁ³°ı-ºや
±³ßßØ°や¬Ø°ı©Ł╇や¹æıªæや̶°Øや²æØやÆ̶±ı±や©Œや²æı±や°Ø¬©°²╇や
̶°Øや±³ßß̶°ı±ØŁやı-や"--Ø¼やｱ╆
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Ozone air pollution in summer 2006

Air pollution by ozone in Europe in summer 2006

2 Ozone air pollution in summer 2006

"ı°や¬©œœ³²ı©-やÆ½や©¾©-Øや¹̶±やØ¼ªØ¬²ı©-̶œœ½やæıºæやı-や
July 2006 in comparison with previous years. It was 
ª̶³±ØŁやÆ½や̶やœ©-ºまœ̶±²ı-º╇や±²̶º-̶-²や¬Ø°ı©Łや©Œやæıºæま
air-pressure air masses over the continent during 
²æØや±³ßßØ°や©Œやｲｰｰｶ╆や%³Øや²©やª©œŁØ°や¹Ø̶²æØ°やı-や
"¬°ıœむ.̶½や̶-Łや"³º³±²む4Ø¬²ØßÆØ°や²æØや©ªª³°°Ø-ªØや
©ŒやØ¼ªØØŁ̶-ªØ±や¹̶±やß³ªæやœØ±±やŒ°Ø®³Ø-²やı-や²æØや°Ø±²や
©Œや±³ßßØ°やｲｰｰｶ╆や4¬ØªıŒıªやßØ²Ø©°©œ©ºıª̶œやª©-Łı²ı©-±や
during ozone episodes in July 2006 meant that 
northern and north-western Europe was more 
º°Ø̶²œ½や̶ŒŒØª²ØŁやÆ½や©¾©-Øや¬©œœ³²ı©-や²æ̶-やı-や¬°Øµı©³±や
years.

%Ø²̶ıœ±や©-や°Ø¬©°²ØŁやŁ̶²̶や̶-Łや©¾©-Øやß©-ı²©°ı-ºや
-Ø²¹©°ø±や̶°ØやºıµØ-やı-や"--Ø¼やｲ╆

5æı±やªæ̶¬²Ø°やºıµØ±やŁØ²̶ıœØŁやª©³-²°½まÆ½まª©³-²°½╇や
ß©-²æまÆ½まß©-²æや̶-ŁやŁ̶½まÆ½まŁ̶½や²̶Æ³œ̶°╇やº°̶¬æıªや
̶-ŁやºØ©º°̶¬æıª̶œやÆ̶±ØŁやı-Œ©°ß̶²ı©-や©-や²æ°Ø±æ©œŁや
Ø¼ªØØŁ̶-ªØ±╆や"ŁŁı²ı©-̶œœ½╇や²æØやœ̶°ºØ±²やØ¬ı±©ŁØ±や¹ı²æや
²æ°Ø±æ©œŁやØ¼ªØØŁ̶-ªØ±や̶°ØやŁØ±ª°ıÆØŁ╆

2.1 Summary of hourly exceedances 
reported

0¾©-Øやª©-ªØ-²°̶²ı©-±やæıºæØ°や²æ̶-や²æØやı-Œ©°ß̶²ı©-や
²æ°Ø±æ©œŁや¹Ø°Øや°Ø¬©°²ØŁやŒ°©ßやß©-ı²©°ı-ºや±ı²Ø±や
ı-や̶œœや&6や.ØßÆØ°や4²̶²Ø±やØ¼ªØ¬²や²æ©±Øや©Œや$½¬°³±や
and Latvia (ｳ《や̶-Łや±ı¼や©²æØ°やª©³-²°ıØ±やめや#³œº̶°ı̶╇や
-ıØªæ²Ø-±²Øı-╇や':3や©Œや.̶ªØŁ©-ı̶╇や/©°¹̶½╇や3©ß̶-ı̶や
̶-Łや4¹ı²¾Ø°œ̶-Łや〉5̶ÆœØやｲ╆ｱ《╆

"œ²æ©³ºæや²æØや©ªª³°°Ø-ªØや©ŒやØ¼ªØØŁ̶-ªØ±や¹̶±やæıºæØ°や
²æ̶-やı-や²æØや±³ßßØ°±やｲｰｰｴや̶-Łやｲｰｰｵ╇や²æØ½や¹Ø°Øや-©²や
̶±やæıºæや̶±やı-や²æØや°Øª©°Łや½Ø̶°やｲｰｰｳ╆や"や¹ıŁØや̶°Ø̶や
©Œや²æØや6-ı²ØŁや,ı-ºŁ©ßや¹̶±や̶ŒŒØª²ØŁや̶-Łや±ØµØ°̶œや
Ø¼ªØØŁ̶-ªØ±や©ªª³°°ØŁやı-や²æØや#̶œ²ıªや4²̶²Ø±╆

5̶ÆœØやｲ╆ｲ╇や'ıº³°Øやｲ╆ｱや̶-Łや'ıº³°Øやｲ╆ｶや¬°Ø±Ø-²や²æØや
±Ø̶±©-̶œやÆØæ̶µı©³°や©Œやæ©³°œ½やØ¼ªØØŁ̶-ªØ±╆や5æØや
æıºæØ±²や-³ßÆØ°や©ŒやØ¼ªØØŁ̶-ªØ±や〉ｴ) occurred during 
+³œ½╈やｷｱやゾや©Œや̶œœや©Æ±Ø°µØŁやØ¼ªØØŁ̶-ªØ±や©Œや²æØや
ı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや̶-Łやｷｵやゾや©Œや̶œœや©Æ±Ø°µØŁや
Ø¼ªØØŁ̶-ªØ±や©Œや²æØや̶œØ°²や²æ°Ø±æ©œŁ╆や5æØや¬Ø°ªØ-²̶ºØや
Œ©°や+³œ½やı±やØ¼ªØ¬²ı©-̶œœ½やæıºæやı-やª©ß¬̶°ı±©-や¹ı²æや
¬°Øµı©³±や½Ø̶°±や〉ｳｰやゾや©Œや̶œœや©Æ±Ø°µØŁやØ¼ªØØŁ̶-ªØ±や
©Œや²æØやı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや̶-Łやｲｵやゾや©Œや²æØや̶œØ°²や
²æ°Ø±æ©œŁやı-やｲｰｰｵ╇やｴｴやゾや̶-Łやｵｹやゾやı-やｲｰｰｴ《や̶-Łや°Øœ̶²Ø±や
to the meteorological situation as described in 
4Øª²ı©-やｲ╆ｴ╆や%³Øや²©やª©œŁØ°や¹Ø̶²æØ°╇や²æØや©ªª³°°Ø-ªØや
©ŒやØ¼ªØØŁ̶-ªØ±や¹̶±やœ©¹やı-や"¬°ıœむ.̶½や̶-Łや"³º³±²む
4Ø¬²ØßÆØ°╆や/©やØ¼ªØØŁ̶-ªØ±や©Œや²æØや̶œØ°²や²æ°Ø±æ©œŁや
¹Ø°Øや©Æ±Ø°µØŁやı-や.̶½╇や¹æıªæやı±や°̶²æØ°やØ¼ªØ¬²ı©-̶œやı-や
comparison with previous years.

5æØやŒ°Ø®³Ø-ª½やŁı±²°ıÆ³²ı©-や©Œやæ©³°œ½や©¾©-Øや
ª©-ªØ-²°̶²ı©-±や©µØ°やı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁや
〉'ıº³°Øやｲ╆ｲ《や±æ©¹±や²æ̶²や̶²や&³°©¬Ø̶-やœØµØœやｲｵやゾや
©Œや²æØやß̶¼ıß³ßやæ©³°œ½やª©-ªØ-²°̶²ı©-±や©Œや̶œœや²æØや
©Æ±Ø°µØŁやØ¼ªØØŁ̶-ªØ±や¹Ø°ØやÆØœ©¹やｱｸｶやょºのßｳ 
〉ｱｸｶやょºのßｳやı-やｲｰｰｵ╇やｱｸｵやょºのßｳやı-やｲｰｰｴ╇やｲｰｷやょºのßｳ in 
ｲｰｰｳ《╆や5æØやæıºæØ±²やµ̶œ³Ø±や©Œや²æØやｷｵ²æや¬Ø°ªØ-²ıœØや©Œや
̶œœやß̶¼ıß³ßやª©-ªØ-²°̶²ı©-±やı-や̶やª©³-²°½やŁ³°ı-ºや
Ø¼ªØØŁ̶-ªØ±や¹Ø°ØやÆØœ©¹やｲｰｶやょºのßｳ (the same value 
ı-やｲｰｰｵ╇やｲｰｳやょºのßｳやı-やｲｰｰｴ╇やｳｰｵやょºのßｳやı-やｲｰｰｳ《╇や
¹æıªæやı±や̶œ±©やª©ß¬̶°̶ÆœØや¹ı²æや²æØやß̶¼ıß³ßやｷｵ²æや
¬Ø°ªØ-²ıœØやµ̶œ³ØやŁ³°ı-ºや±³ßßØ°±やｲｰｰｲや〉ｲｱｹやょºのßｳ) 
̶-Łやｲｰｰｱや〉ｲｰｸやょºのßｳ).

(3) Luxembourg did not deliver data but a comparison with surrounding stations and with observations in previous years, exceedances 

most likely also occurred in Luxembourg.

(4) In this report, one-hour exceedances are counted on a daily basis, i.e. a day on which an information/alert threshold is exceeded 

during which time at least one hour is counted as one exceedance.
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Table 2.1 Overview of exceedances of the one-hour thresholds during summer 2006 on a 

country-by-country basis

Country No. of 
stations 

(1)

Stations with exceedance (2) No. of 
days with 

exceedance 
(3)

Maximum 
observed 

concentra-
tion  

(µg/m3)

Occurrence of  
exceedances (4)

Average 
duration of 

exceedances 
(hour)(Number) (%)

Austria 118 67 2 57 2 3 21 2 336 1.9 3.4 0.0 1.5 2.9 1.3

Belgium 40 38 8 95 20 21 17 2 260 5.3 5.5 0.2 1.0 4.6 1.5

Cyprus 2 0 0 — — — — — 209 — — — — — —

Czech Republic 69 51 1 74 1 2 28 1 227 2.3 3.1 0.0 1.0 3.3 8.0

Denmark 11 2 0 18 — — 3 — 194 0.3 1.5 — — x —

Estonia 7 1 0 14 — — 1 — 186 0.1 1.0 — — 4.0 —

Finland 14 1 0 7 — — 1 — 195 0.1 1.0 — — 5.0 —

France 496 306 17 62 3 6 54 12 327 2.8 4.5 0.1 2.2 3.1 1.2

Germany 297 253 21 85 7 8 32 5 272 3.7 4.3 0.1 1.0 3.7 1.6

Greece 20 10 1 50 5 10 16 1 263 2.0 3.9 0.1 1.0 2.1 1.0

Hungary 21 10 0 48 — — 11 — 207 1.5 3.1 — — 2.1 —

Ireland 9 4 0 44 — — 2 — 208 0.6 1.3 — — 4.8 —

Italy 218 139 25 64 11 18 82 28 370 6.5 10.2 0.4 3.1 3.9 6.3

Latvia 5 0 0 — — — — — 158 — — — — — —

Lithuania 15 1 0 7 — — 1 — 181 0.1 1.0 — — 1.0 —

Luxembourg x x x x x x x x x x x x x x x

Malta 4 1 0 25 — — 2 — 216 0.5 2.0 — — 1.0 —

Netherlands 40 30 3 75 8 10 21 2 276 2.7 3.5 0.1 1.0 3.9 3.0

Poland 61 33 0 54 — — 14 — 227 1.1 2.0 — — 3.6 —

Portugal 54 41 11 76 20 27 44 13 323 5.3 6.9 0.4 1.8 2.5 1.5

Slovak Republic 20 10 0 50 — — 11 — 236 1.2 2.4 — — 2.2 —

Slovenia 12 9 1 75 8 11 24 1 243 4.5 6.0 0.1 1.0 3.4 8.0

Spain 344 66 5 19 1 8 60 6 324 0.5 2.6 0.0 1.2 2.7 1.3

Sweden 12 3 0 25 — — 2 — 191 0.3 1.0 — — 2.3 —

United Kingdom 96 55 3 57 3 5 17 1 278 1.9 3.3 0.0 1.0 3.6 3.7

EU area 1 985 1 131 98 57 5 9 124 46 370 2.7 4.8 0.1 1.9 3.5 3.6

Bosnia and 
Herzegovina

2 0 0 — — — — — 153 — — — — — —

Bulgaria 12 4 0 33 — — 7 — 202 0.6 1.8 — — 2.3 —

Croatia 1 0 0 — — — — — 141 — — — — — —

Iceland 4 0 0 — — — — — 171 — — — — — —

Liechtenstein 1 1 0 100 — — 4 — 186 4.0 4.0 — — 1.5 —

Macedonia, 
FYR of

13 4 0 31 — — 17 — 218 1.3 4.3 — — 4.3 —

Norway 9 2 0 22 — — 2 — 186 0.2 1.0 — — 1.0 —

Romania 28 8 2 29 7 25 37 4 330 1.6 5.5 0.1 2.0 2.9 1.5

Serbia 1 0 0 — — — — — 169 — — — — — —

Switzerland 13 11 2 85 15 18 38 3 273 8.6 10.2 0.3 2.0 3.3 2.5

Whole area 2 069 1 161 102 56 5 9 135 48 370 2.7 4.9 0.1 1.9 3.4 3.6

Whole area

(Summer 2003) 1 805 1 220 326 68 18 27 137 x 417 5.4 9.3 8.0 x 3.4 *

Whole area

(Summer 2004) 1 852 654 52 35 3 8 128 46 419 1.4 3.9 0.1 1.8 2.8 2.1

Whole area

(Summer 2005) 1 931 815 64 42 3 8 157 54 361 1.6 3.6 0.1 2.0 3.2 2.4

White columns refer to information threshold, grey to alert threshold.

x  No data delivered (no data from Luxembourg, no duration of exceedances from Denmark. 

Turkey was not included in summer data processing due to incomplete information (only information of no exceedances for April and 
May on one station was delivered).

— Not applicable.

* Not evaluated in 2003.

(1) Total number of stations with ozone measurement.

(2)" Vjg"pwodgt"cpf"rgtegpvcig"qh"uvcvkqpu"cv"yjkej"cv"ngcuv"qpg"vjtgujqnf"gzeggfcpeg"ycu"qdugtxgf="Ýhvj"eqnwop<"rgtegpvcig"
of stations with information threshold exceedance at which alert threshold exceedance were also observed.

(3) The number of calendar days on which at least one exceedance of thresholds was observed.

(4) Occurrence of exceedance is calculated as the average number of observed exceedances per country, i.e. the total number of 
exceedances for all stations divided by the total number of operational stations. Left column: averaged over all implemented 

uvcvkqpu."tkijv"Ýiwtg<"cxgtcigf"qxgt"cnn"uvcvkqpu"yjkej"tgrqtvgf"cv"ngcuv"qpg"gzeggfcpeg0
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Table 2.2 Overview of exceedances of the one-hour thresholds during summer 2006 on a 

month-by-month basis

Month Stations with exceedance (2) Total no. of 
exceedances

No. of 
days with 
exceedance 
(3)

Maximum 
observed 
concen—
tration 
(µg/m3)

Occurrence of 
exceedances (4)

Average 
duration of 
exceedances 
(hour)(Number) (%)

April 11 0 1 — — 14 — 10 — 223 0.0 0.0 — — 1.1 —

May 142 0 7 — — 176 — 21 — 239 0.1 0.2 — — 3.0 —

June 466 10 23 0 2 1065 18 28 9 275 0.5 0.9 0.0 0.2 3.2 2.4

July 1 046 82 51 4 8 3 983 142 31 22 370 1.9 3.4 0.1 1.4 3.6 4.1

August 83 11 4 1 13 233 15 26 11 295 0.1 0.2 0.0 0.1 2.8 1.6

September 88 12 4 1 14 168 15 19 6 330 0.1 0.1 0.0 0.1 2.7 1.5

(2),(3),(4) See notes on Table 2.1.

Figure 2.1 Number of days on which at least one exceedance of the one-hour threshold value 

was observed per country and per month during summer 2006 (only countries 

which delivered data are shown)
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Figure 2.2 Frequency distribution of concentrations in excess of the one-hour information 

threshold during summer 2006 (only countries which delivered data are shown)

Note: Presented as box-jenkins, plots and indicates the minimum, the 25th percentile, the 75th percentile and the maximum value.

2.2 Overview of exceedances of the 
long-term objective and target 
value for the protection of human 
health

&¼ªØØŁ̶-ªØ±や©Œや²æØやœ©-ºま²Ø°ßや©ÆłØª²ıµØや〉-50《やŁ³°ı-ºや
±³ßßØ°やｲｰｰｶや¹Ø°Øや©Æ±Ø°µØŁやı-やØµØ°½やª©³-²°½╇やı-や
almost every summer month and at most stations 
〉±ØØや5̶ÆœØやｲ╆ｳ《や〉-50やı±やØ¼ªØØŁØŁや¹æØ-や²æØやŁ̶ıœ½や
ß̶¼ıß³ßやｸまæ©³°や̶µØ°̶ºØやª©-ªØ-²°̶²ı©-や©Œや©¾©-Øや
ı±やæıºæØ°や²æ̶-やｱｲｰやょºのßｳ╆や57やı±やØ¼ªØØŁØŁや¹æØ-や
-50やæ̶±やÆØØ-やØ¼ªØØŁØŁや̶²や̶や¬̶°²ıª³œ̶°や±²̶²ı©-やß©°Øや
than 25 times per calendar year averaged over 
²æ°ØØや½Ø̶°±《╆や"¬¬°©¼ıß̶²Øœ½やｸｵやゾや©Œや̶œœや±²̶²ı©-±や
°Ø¬©°²ØŁや̶²やœØ̶±²や©-ØやØ¼ªØØŁ̶-ªØや〉ｸｶやゾや©Œや±²̶²ı©-±やı-や
ｲｰｰｵ╇やｷｰやゾやı-やｲｰｰｴ《╆や5æØ°Øや¹̶±や-©やŁ̶½や¹ı²æ©³²や̶-½や
Ø¼ªØØŁ̶-ªØやı-や&³°©¬Øやı-や±³ßßØ°やｲｰｰｶ╆

5æØや©ªª³°°Ø-ªØや©ŒやØ¼ªØØŁ̶-ªØ±や¹̶±やæıºæØ°や²æ̶-やı-や
±³ßßØ°±やｲｰｰｴや̶-Łやｲｰｰｵ╆や5æØやß©°Øや¹ıŁØœ½やØŒŒØª²ØŁや
¹Ø°Øや̶°Ø̶±や©Œや-©°²æま¹Ø±²Ø°-や̶-ŁやªØ-²°̶œや&³°©¬Ø╆

5̶ÆœØやｲ╆ｴや±³ßß̶°ı±Ø±や²æØやØ¼ªØØŁ̶-ªØ±や©-や̶やß©-²æœ½や
Æ̶±ı±╇や'ıº³°Øやｲ╆ｶや©-やŁ̶½まÆ½まŁ̶½や¬Ø°やª©³-²°½やÆ̶±ı±╆

The highest number (5《や©ŒやØ¼ªØØŁ̶-ªØ±や©ªª³°°ØŁや
Ł³°ı-ºや+³œ½や〉ｴｶやゾや©Œや̶œœや©Æ±Ø°µØŁやØ¼ªØØŁ̶-ªØ±《╇や
+³-Øや〉ｲｶやゾ《や̶-Łや.̶½や〉ｱｴやゾ《╆や5æØや®³©²ıØ-²や©Œや+³œ½や
ı±やØ¼ªØ¬²ı©-̶œœ½やæıºæやı-やª©ß¬̶°ı±©-や¹ı²æや¬°Øµı©³±や

½Ø̶°±や〉ｲｵやゾやı-やｲｰｰｵや̶-Łやｲｴやゾやı-やｲｰｰｴ《や̶-Łや¬Ø°²̶ı-±や
to the meteorological situation as described in 
ªæ̶¬²Ø°やｲ╆ｴ╆や%³Øや²©やª©œŁØ°や¹Ø̶²æØ°や²æØや©ªª³°°Ø-ªØや
©ŒやØ¼ªØØŁ̶-ªØ±や¹̶±やœ©¹Ø°やı-や"³º³±²や̶-Łや4Ø¬²ØßÆØ°や
〉ｵやゾや̶-Łやｴやゾ《やı-やª©ß¬̶°ı±©-や¹ı²æや±³ßßØ°やｲｰｰｵや
〉ｱｰやゾや̶-Łやｷやゾ《や̶-Łや±³ßßØ°やｲｰｰｴや〉ｲｴやゾや̶-Łやｱｲやゾ《╆

'ıº³°Øやｲ╆ｴや±æ©¹±や²æØやŒ°Ø®³Ø-ª½やŁı±²°ıÆ³²ı©-や
©Œやｸまæ©³°や©¾©-Øやª©-ªØ-²°̶²ı©-±やØ¼ªØØŁı-ºや²æØや
œ©-ºま²Ø°ßや©ÆłØª²ıµØやœØµØœ╆や"²や&³°©¬Ø̶-やœØµØœ╇やｲｵやゾや
©Œやß̶¼ıß³ßやｸまæ©³°やª©-ªØ-²°̶²ı©-±や©Œや̶œœや²æØや
©Æ±Ø°µØŁやØ¼ªØØŁ̶-ªØ±や¹Ø°ØやÆØœ©¹やｱｲｷやょºのßｳ (125 
ょºのßｳやı-やｲｰｰｵや̶-Łやｲｰｰｴ《╆や5æØやæıºæØ±²やµ̶œ³Ø±や©Œや²æØや
ｷｵ²æや¬Ø°ªØ-²ıœØや©Œや̶œœやß̶¼ıß³ßやª©-ªØ-²°̶²ı©-±やı-や̶や
ª©³-²°½やŁ³°ı-ºやØ¼ªØØŁ̶-ªØ±や¹Ø°ØやÆØœ©¹やｱｴｸやょºのßｳ 
〉ｱｴｴやょºのßｳやı-やｲｰｰｵ╇やｱｴｳやょºのßｳやı-やｲｰｰｴ《╆

2.3 Geographical distribution of ozone 
air pollution 

4ıßıœ̶°や±¬̶²ı̶œやŁı±²°ıÆ³²ı©-±や©Œや©¾©-Øや̶ı°や¬©œœ³²ı©-や
Œ©°や²æØやµ̶°ı©³±やØ¼ªØØŁ̶-ªØや¬̶°̶ßØ²Ø°±や²æ°©³ºæ©³²や
&³°©¬Øや̶°ØやŒ©³-ŁやØµØ°½や½Ø̶°╆や*-やｲｰｰｶや²æØやæıºæØ±²や
©¾©-ØやœØµØœ±や¹Ø°ØやŒ©³-Łやı-や±©³²æØ°-や&³°©¬Øや
and also in north-western Europe. Widespread 
Ø¼ªØØŁ̶-ªØ±や©Œや²æØや²æ°Ø±æ©œŁや̶±や¹Øœœや̶±や²̶°ºØ²やµ̶œ³Ø±や
Œ©°や²æØや¬°©²Øª²ı©-や©Œやæ³ß̶-やæØ̶œ²æや©ªª³°°ØŁ╆や%³Øや
²©や²æØや±¬ØªıŒıªやßØ²Ø©°©œ©ºıª̶œやª©-Łı²ı©-±や©µØ°や²æØや

(5) The counting of 8-hour exceedances is carried out in the same way as the counting of one-hour exceedances, i.e. a day on which at 

least one 8-hour average exceeded the long-term objective level is one exceedance.
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Table 2.3 Overview of exceedances of the long-term objective for the protection of human 

health during summer 2006 on a country-by-country basis

Country No. of 
stations 

(1)

Stations with LTO 
exceedance (2)

Stations with TV 
exceedance (6)

No. of days 
with LTO 

exceedance 
(3)

Maximum 
observed 

concentration. 
(µg/m3)

Occurrence 
of LTO 

exceedances 
(4)

(Number) (%) (Number) (%)

Austria 118 113 96 81 69 111 208 31.3 32.7

Belgium 40 38 95 24 60 52 229 28.0 29.4

Cyprus 2 2 100 — — 12 131 7.5 7.5

Czech Republic 69 68 99 54 78 119 227 33.9 34.4

Denmark 11 7 64 — — 33 178 9.7 15.3

Estonia 7 7 100 — — 28 176 13.0 13.0

Finland 14 14 100 — — 37 183 13.2 13.2

France 505 413 82 182 36 149 220 21.8 26.6

Germany 297 293 99 214 72 100 234 30.1 30.5

Greece 20 15 75 7 35 124 196 26.1 34.7

Hungary 21 17 81 10 48 92 188 23.5 29.1

Ireland 9 9 100 — — 11 194 4.1 4.1

Italy 218 159 73 96 44 178 290 25.3 34.7

Latvia 5 2 40 — — 8 144 1.8 4.5

Lithuania 15 14 93 1 7 34 174 11.9 12.7

Luxembourg x x x x x x X x x

Malta 4 4 100 — — 2 154 1.0 1.0

Netherlands 40 37 93 6 15 49 246 17.6 19.0

Poland 61 51 84 29 48 78 197 23.2 27.7

Portugal 54 46 85 14 26 127 222 20.9 24.5

Slovak Republic 20 18 90 13 65 77 207 29.7 32.9

Slovenia 12 12 100 10 83 107 221 48.1 48.1

Spain 344 272 79 100 29 177 308 17.8 22.5

Sweden 12 11 92 1 8 39 177 11.6 12.6

United Kingdom 96 79 82 1 1 42 223 6.9 8.4

EU area 1 994 1 701 85 843 42 183 308 22.8 26.8

Bosnia and Herzegovina 2 2 100 — — 2 144 1.0 1.0

Bulgaria 12 9 75 1 8 51 183 7.6 10.1

Croatia 1 1 100 — — 3 130 3.0 3.0

Iceland 4 1 25 — — 5 161 1.3 5.0

Liechtenstein 1 1 100 1 100 40 174 40.0 40.0

x No data delivered from Luxembourg, FYR of Macedonia and Serbia.

— Not applicable.

(1) Total number of stations with ozone measurement.

(2) The number and percentage of stations at which at least one exceedance was observed.

(3) The number of calendar days on which at least one exceedance was observed.

(4)" Nghv"eqnwop<"cxgtcigf"qxgt"cnn"korngogpvgf"uvcvkqpu."tkijv"Ýiwtg<"cxgtcigf"qxgt"cnn"uvcvkqpu"yjkej"tgrqtvgf"cv"ngcuv"qpg"
exceedance.

(6) See note 1.
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Table 2.4 Overview of exceedances of the long-term objective for the protection of human 

health during summer 2006 on a month-by-month basis

Month Stations with LTO 
exceedance

Total no. 
of LTO 

exceedances

No. of days with 
LTO exceedance 

(3)

Maximum 
observed 

concentrations 
(µg/m3)

Occurrence of LTO exceedance 
(4)

(Number) (%)

April 661 32 2 490 30 178 1.2 1.4

May 1 260 61 6 739 31 196 3.2 3.8

June 1 530 74 12 028 30 231 5.8 6.9

July 1 584 76 21 406 31 290 10.3 12.2

August 460 22 2 314 31 336 1.1 1.3

September 486 23 1 820 30 308 0.9 1.0

(2)–(4)  See notes on Table 2.3.

Figure 2.3 Number of days on which at least one exceedance of the long-term objective for 

the protection of human health was observed per country and per month during 

summer 2006 (only countries which delivered data are shown)
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Figure 2.4 Frequency distribution of concentrations in excess of the long-term objective 

for the protection of human health during summer 2006 (only countries which 

delivered data are shown)
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Note: Presented as Box-Jenkins, plots and indicates the minimum, the 25th percentile, the 75th percentile and the maximum value.
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±³ßßØ°や©Œやｲｰｰｶや-©°²æØ°-や̶-Łや-©°²æま¹Ø±²Ø°-や&³°©¬Øや
¹̶±やß©°Øやº°Ø̶²œ½や̶ŒŒØª²ØŁや²æ̶-やı-や²æØや¬°Øµı©³±や²¹©や
years.

5æØやºØ©º°̶¬æıª̶œやŁı±²°ıÆ³²ı©-や©Œや²æØや-³ßÆØ°や©Œや
Ł̶½±や¹ı²æやØ¼ªØØŁ̶-ªØや©Œや²æØや©-Øまæ©³°やı-Œ©°ß̶²ı©-や
²æ°Ø±æ©œŁや〉.̶¬やｲ╆ｱ《や±æ©¹±や²æ̶²や²æØや±¬̶²ı̶œやØ¼²Ø-²や
©Œや²æØやØ¼ªØØŁ̶-ªØ±や©Æ±Ø°µØŁやı-や±³ßßØ°やｲｰｰｶや¹̶±や
º°Ø̶²Ø°や²æ̶-やı-やｲｰｰｵや̶-Łやｲｰｰｴ╇や̶-Łやı±やª©ß¬̶°̶ÆœØや
¹ı²æや²æØやæ©²や±³ßßØ°や©Œやｲｰｰｳ╆や5æØや̶°Ø̶や¹ı²æやß©°Øや
²æ̶-やｱｰやØ¼ªØØŁ̶-ªØやŁ̶½±やı-や±³ßßØ°やｲｰｰｶやª©µØ°ØŁや
-©°²æØ°-や*²̶œ½╇や±©³²æまØ̶±²Ø°-や'°̶-ªØ╇や-©°²æØ°-や
1©°²³º̶œ╇や¹Ø±²Ø°-や¬̶°²±や©Œや(Ø°ß̶-½や̶-Łや±ØµØ°̶œや
other more isolated locations. In the same area the 

æıºæØ±²や-³ßÆØ°±や©ŒやØ¼ªØØŁ̶-ªØやŁ̶½±や©Œや²æØや©-Øまæ©³°や
alert threshold were recorded. 

Map 2.2 shows the geographical distribution 
©Œや²æØや-³ßÆØ°や©ŒやŁ̶½±や©-や¹æıªæや²æØやœ©-ºま²Ø°ßや
©ÆłØª²ıµØやŒ©°や²æØや¬°©²Øª²ı©-や©Œやæ³ß̶-やæØ̶œ²æやœØµØœや
〉-50《や¹̶±やØ¼ªØØŁØŁ╆や5æØや̶°Ø̶や¹ı²æや²æØや©Æ±Ø°µØŁや
-³ßÆØ°や©ŒやŁ̶½±や¹ı²æや-50やØ¼ªØØŁ̶-ªØやæıºæØ°や²æ̶-や
ｲｵや〉Ø¼ªØØŁ̶-ªØや©Œや57《やª©µØ°ØŁや̶やœ̶°ºØ°や̶°Ø̶や²æ̶-やı-や
²æØや¬°Øµı©³±や²¹©や½Ø̶°±や̶-ŁやØ¼²Ø-ŁØŁや²©や²æØや-©°²æま
¹Ø±²や©Œや&³°©¬Ø╆や5æØやœ©¹Ø±²や©¾©-ØやœØµØœ±や©ªª³°°ØŁや
ı-や²æØや#̶œ²ıªや4²̶²Ø±や̶-Łや4ª̶-Łı-̶µı̶╆や/ØµØ°²æØœØ±±╇や
²æØやœ©-ºま²Ø°ßや©ÆłØª²ıµØやŒ©°や²æØや¬°©²Øª²ı©-や©Œやæ³ß̶-や
æØ̶œ²æや¹̶±や̶œ±©や©Œ²Ø-やØ¼ªØØŁØŁやı-や²æØ±Øやª©³-²°ıØ±╆や

Map 2.1 Number of days with exceedance of the information threshold
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5æØやÆ̶ªøº°©³-Łや©Œや±¬̶²ı̶œやŁı±²°ıÆ³²ı©-やß̶¬±やı±や²æØや
-³ßÆØ°や©ŒやØ¼ªØØŁ̶-ªØやŁ̶½±やŒ°©ßや²æØや°³°̶œや±²̶²ı©-±や
ı-²Ø°¬©œ̶²ØŁやÆ½や²æØや©°Łı-̶°½やø°ıºı-ºやßØ²æ©Łや
〉$°Ø±±ıØ╇やｱｹｹｳ《やı╆Ø╆や̶やºØ©±²̶²ı±²ıª̶œやßØ²æ©ŁやÆ̶±ØŁや

©-や²æØやø-©¹œØŁºØや©Œや²æØや̶ı°や®³̶œı²½やŒıØœŁや±¬̶²ı̶œや
structure (ｷ《╆や5æØやª©œ©³°やª©Łı-ºやı±やª©ßß©-やŒ©°や
±²̶²ı©-や±½ßÆ©œ±や̶±や¹Øœœや̶±やŒ©°やı-²Ø°¬©œ̶²ØŁやß̶¬±╆

(7) Ordinary kriging was used because it is a more appropriate method than the inverse distance weighting method (IDW) which was 

applied in previous years. The use of kriging is supported by the works dealing with the spatial mapping development (ETC/ACC 

Technical Paper 2005/7; possibility of using the kriging method in case of interpolating the number of exceedances — de Kassteele, 

2005).  

The density of ozone monitoring sites is too low to provide reliable estimates of the spatial distribution by interpolation for the 

south-eastern part of Europe and so the data are presented with an arbitrary IDW interpolated radius representing 100 km for rural 

stations. This radius has been chosen corresponding to the representative coverage of the ozone rural background stations given by 

the ozone directive.  

The use of interpolation is questionable also for neighbouring parts of southern Italy and Hungary due to the small number of rural 

stations. No interpolation was made for the Mediterranean islands of Sicily, Sardinia and Corsica without measurements. Urban and 

suburban stations are represented by coloured symbols with an arbitrary IDW interpolated radius representing 20 km surrounding 

of stations.  

The geographical coordinates were not known for approximately 5 % of stations and the type of station was not known for 

approximately 5 % of stations. This fact could affect the precision of mapping in some areas.

Map 2.2 Number of days with exceedance of the long-term objective for the protection of 

human health

Number of days

Type of country

Type of station



Ozone air pollution in summer 2006

17Air pollution by ozone in Europe in summer 2006

2.4 Main ozone episodes

0¾©-ØやŒ©°ß̶²ı©-やı-や²æØや̶²ß©±¬æØ°Øやı±や̶や
ª©ß¬œıª̶²ØŁ╇や-©-まœı-Ø̶°や¬æ©²©ªæØßıª̶œや¬°©ªØ±±╆や*-や
²æØや²°©¬©±¬æØ°Øや〉²æØやœ©¹Ø°や¬̶°²や©Œや²æØや̶²ß©±¬æØ°Ø《╇や
©¾©-ØやŒ©°ß̶²ı©-や°Ø±³œ²±やŒ°©ßや̶やªæ̶ı-やßØªæ̶-ı±ßや
ı-µ©œµı-ºや¬æ©²©ªæØßıª̶œや°Ø̶ª²ı©-±や©Œや-ı²°©ºØ-や
©¼ıŁØ±やªæ̶ı-ØŁや¹ı²æや©¼ıŁ̶²ıµØやŁØª©ß¬©±ı²ı©-や©Œや
70$±╇やª̶°Æ©-やß©-©¼ıŁØや〉$0《や̶-ŁやßØ²æ̶-Øやı-ı²ı̶²ØŁや
Æ½やæ½Ł°©¼½œや°̶Łıª̶œ±や〉0)《╆や5æØや̶ß©³-²や©Œや©¾©-Øや
Œ©°ßØŁやŁ³°ı-ºや²æØや©¾©-ØやØ¬ı±©ŁØ±やı±やŁØ¬Ø-ŁØ-²や
-©²や©-œ½や©-や²æØやı-²Ø-±ı²½や©Œや±©œ̶°や°̶Łı̶²ı©-や̶-Łや²æØや
ª©-ªØ-²°̶²ı©-や©Œや¬°Øª³°±©°±╇やÆ³²や̶œ±©や©-や²æØや°̶²ı©や©Œや
70$や²©や/0

X
やª©-ªØ-²°̶²ı©-±╆や*-や³°Æ̶-や̶°Ø̶±╇や²æØや/0

X
 

ª©-ªØ-²°̶²ı©-±や̶°Øや³±³̶œœ½やæıºæØ°や̶-Łや²æØや70$の/0
X
 

°̶²ı©やı±やœ©¹Ø°や²æ̶-や²æØや©¬²ıß̶œや70$の/0
X
や°̶²ı©やŒ©°や

ß̶¼ıß³ßや©¾©-ØやŒ©°ß̶²ı©-╆や$©-±Ø®³Ø-²œ½╇や¾©-Øや
concentrations in city centres are usually lower than 
²æØや°³°̶œや〉ぅÆ̶ªøº°©³-Łぅ《やª©-ªØ-²°̶²ı©-±やÆØª̶³±Øや
©Œや²Ø°ßı-̶²ı-ºや°Ø̶ª²ı©-±や©Œや/0

X
や¹ı²æや0)や°̶Łıª̶œ±や

¹æıªæや¬°Øµ̶ıœやı-や/0
X
-rich city centre regions. 

%³°ı-ºや²æØや-ıºæ²や〉°ØŁ³ªØŁや¬æ©²©ªæØßıª̶œや̶ª²ıµı²½《や
ozone concentrations in city centres also decrease 
due to chemical scavenging by locally emitted 
-ı²°©ºØ-や©¼ıŁØ±╆

Episodes with elevated ozone levels occur during 
¬Ø°ı©Ł±や©Œや¹̶°ßや±³--½や¹Ø̶²æØ°╆や5æØやœØµØœや©Œや©¾©-Øや
concentration depends on the meteorological 
situation. The largest ozone episodes with highest 

©¾©-Øやª©-ªØ-²°̶²ı©-±や©ªª³°やı-や̶°Ø̶±や©Œやæıºæや̶ı°や
pressure (anticyclones). Within the high air pressure 
̶°Ø̶±や²æØやŒ©°ßØŁや±²̶º-̶-²やª©-Łı²ı©-±やßØ̶-や²æ̶²や
Øßı±±ı©-±や©Œや©¾©-Øや¬°Øª³°±©°±や̶°Øや©-œ½や±œ©¹œ½や
dispersed into the atmosphere and chemical 
°Ø̶ª²ı©-±やœØ̶Łı-ºや²©や©¾©-ØやŒ©°ß̶²ı©-や²̶øØや¬œ̶ªØ╆や

"や±³ßß̶°½や©Œやß©-²æœ½まÆ̶±ØŁやØ¼ªØØŁ̶-ªØ±や¹̶±や
±æ©¹-やı-や5̶ÆœØ±やｲ╆ｲや̶-Łやｲ╆ｴ╆や'ıº³°Øやｲ╆ｵや±æ©¹±や²æØや
Łı±²°ıÆ³²ı©-や©ŒやŁ̶ıœ½まÆ̶±ØŁやØ¼ªØØŁ̶-ªØ±やŒ©°や²æØや
¹æ©œØや©Œや&³°©¬Ø╆や'ıº³°Øやｲ╆ｶや±æ©¹±や²æØやŁı±²°ıÆ³²ı©-や
©ŒやØ¼ªØØŁ̶-ªØ±や¬Ø°やŁ̶½や̶-Łや¬Ø°やª©³-²°½やŁ³°ı-ºや
±³ßßØ°やｲｰｰｶ╆や5©やŁØß©-±²°̶²Øや²æØやª©°°Ø±¬©-ŁØ-ªØや©Œや
©¾©-ØやœØµØœ±や¹ı²æや̶ı°や²Øß¬Ø°̶²³°Ø╇や²æØや̶µØ°̶ºØやŁ̶ıœ½や
ß̶¼ıß³ßや²Øß¬Ø°̶²³°Ø±や©Æ±Ø°µØŁやı-やŒ©³°や&³°©¬Ø̶-や
ª̶¬ı²̶œやªı²ıØ±や〉.̶Ł°ıŁ╇や1̶°ı±╇や1°̶º³Øや̶-Łや3©ßØ《や̶°Øや
±æ©¹-やı-や'ıº³°Øやｲ╆ｵや〉±©³°ªØや©Œや²æØや²Øß¬Ø°̶²³°ØやŁ̶²̶╈や
æ²²¬╈のの¹¹¹╆¹³-ŁØ°º°©³-Ł╆ª©ß《╆

In summer 2006 the strongest ozone episode 
©ªª³°°ØŁやÆØ²¹ØØ-やｱｷむｲｸや+³œ½や¹ı²æや²¹©やŁ̶½±や©Œやœ©¹Ø°や
ª©-ªØ-²°̶²ı©-や©-やｲｳや̶-Łやｲｴや+³œ½╆や%³°ı-ºや²æı±や¬Ø°ı©Ł╇や
ｵｲやゾや©Œや²æØや²©²̶œや-³ßÆØ°や©ŒやØ¼ªØØŁ̶-ªØ±や©Œや²æØや
ı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁ╇やｵｹやゾや©ŒやØ¼ªØØŁ̶-ªØ±や©Œや²æØや
̶œØ°²や²æ°Ø±æ©œŁや̶-Łやｲｴやゾや©ŒやØ¼ªØØŁ̶-ªØ±や©Œや²æØやœ©-ºま
term objective were observed.

Areas with elevated ozone concentrations during 
²æı±やØ¬ı±©ŁØやª©µØ°ØŁや̶やœ̶°ºØや̶°Ø̶や©Œや&³°©¬Ø╇やß̶ı-œ½や
¹Ø±²Ø°-╇やªØ-²°̶œや̶-Łや±©³²æØ°-や&³°©¬Ø╆や5æØや±ı²³̶²ı©-や

 Figure 2.5  Distribution of exceedances during summer 2006 on a day-by-day basis
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¹̶±やªæ̶°̶ª²Ø°ı±ØŁやÆ½や±²̶ÆœØ╇やœ©-ºまœ̶±²ı-ºや¹ıŁØや̶°Ø̶±や
©Œやæıºæむ̶ı°む¬°Ø±±³°Øや±¬°Ø̶Łや©µØ°や²æØやª©-²ı-Ø-²╆や5æØや
æıºæØ±²や¬°Ø±±³°Øや¹̶±や±ı²³̶²ØŁやł³±²や©µØ°や¹Ø±²Ø°-╇や
central and southern Europe where the highest 
©¾©-Øやª©-ªØ-²°̶²ı©-±や¹Ø°ØやßØ̶±³°ØŁ╆や0-やｲｳや̶-Łや
ｲｴや+³œ½や²æØやæıºæや̶ı°や¬°Ø±±³°Øや̶°Ø̶や¹̶±や²Øß¬©°̶°ıœ½や
replaced by low pressure air masses which led to a 
°ØŁ³ª²ı©-やı-や©¾©-ØやØ¼ªØØŁ̶-ªØ±╆や5æØやØµ©œ³²ı©-や©Œや

ozone concentrations and meteorological situation 
on selected days during the ozone episode in July 
ｲｰｰｶや̶°ØやŁØ¬ıª²ØŁや©-や.̶¬やｳ╆ｳや〉±©³°ªØや©ŒやŒıØœŁ±や©Œや
º°©³-ŁやœØµØœや¬°Ø±±³°Ø╇や²Øß¬Ø°̶²³°Øや̶-Łやæ©°ı¾©-²̶œや
¹ı-Ł╈やæ²²¬╈のの¹¹¹╆Ø³°̶Ł╆³-ıまø©Øœ-╆ŁØのı-ŁØ¼いØ╆æ²ßœ《╆や
5æØやß̶¬±やªœØ̶°œ½や±æ©¹や²æØやª©ı-ªıŁØ-ªØや©Œや̶°Ø̶±や¹ı²æや
©¾©-ØやØ¼ªØØŁ̶-ªØ±や¹ı²æや²æØや̶°Ø̶±や©Œや²æØやæıºæØ±²や
temperatures in the high air pressure areas.

Figure 2.6 Distribution of exceedances during summer 2006 on a day-by-day basis per country 

in percentage of stations with exceedances of:
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Map 3.3 Selected days of the ozone episode in July 2006; maximum hourly concentrations 

(µg/m3), all station types;  

white points: < = 180 µg/m3; yellow: >180-< = 240 µg/m3; red: >240 µg/m3
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3 Comparison with previous years

0¾©-ØやœØµØœ±やı-や²æØや±³ßßØ°や©Œやｲｰｰｶやæ̶µØやÆØØ-や
ª©ß¬̶°ØŁや²©や©¾©-Øやª©-ªØ-²°̶²ı©-±や±ı-ªØやｱｹｹｵ╆や
)©¹ØµØ°╇や²æØや°Ø±³œ²±や±æ©³œŁやÆØやı-²Ø°¬°Ø²ØŁや¹ı²æや
ª̶³²ı©-やŒ©°やŒ©œœ©¹ı-ºや°Ø̶±©-±╈や

ゃや Ł̶²̶や©µØ°や²æØや¬Ø°ı©Łやｱｹｹｵむｲｰｰｲや°ØŒØ°や²©や̶やŒ³œœや
ª̶œØ-Ł̶°や½Ø̶°╉や

ゃや ｲｰｰｳむｲｰｰｶやŁ̶²̶や¹Ø°Øや±³Æßı²²ØŁや³-ŁØ°や²æØや0¾©-Øや
%ı°Øª²ıµØや̶-Łや°ØŒØ°や²©や²æØや±³ßßØ°やß©-²æ±や©-œ½╆や
They are only partly validated. 

0µØ°や²æØや½Ø̶°±や²æØや-Ø²¹©°ø±やı-や&³°©¬Øやæ̶µØやªæ̶-ºØŁ╆や
4©ßØや©Œや²æØや©Æ±Ø°µØŁやªæ̶-ºØ±やßıºæ²やÆØやª̶³±ØŁやÆ½や²æØや
ªæ̶-ºØ±やı-やœ©ª̶²ı©-や©°やŁØ-±ı²½や©Œや²æØや-Ø²¹©°ø±╆

"±やŁØ±ª°ıÆØŁやı-や¬°Øµı©³±やªæ̶¬²Ø°±╇や²æØや©¾©-Øや
ª©-ªØ-²°̶²ı©-±や©µØ°や&³°©¬Øやµ̶°½や¹ıŁØœ½╇や¬̶°²œ½や̶±や
̶や°Ø±³œ²や©Œや²æØやœ̶°ºØやµ̶°ı̶²ı©-±やı-やªœıß̶²Øや©µØ°や²æØや
ª©-²ı-Ø-²╆や5©やØ¼̶ßı-Øや̶や¬©±±ıÆœØやµ̶°ı̶²ı©-やı-や²æØや
²°Ø-Łや©Œや©¾©-ØやœØµØœ±やŁ³Øや²©やªœıß̶²ıªやŁıŒŒØ°Ø-ªØ±や©µØ°や
&³°©¬Ø╇やª©³-²°ıØ±や¹Ø°ØやŁıµıŁØŁやı-²©やŒ©³°や°Øºı©-±や〉±ØØや
øØ½やŒ©°や'ıº³°Øやｳ╆ｱ《╇やÆ̶±ØŁや©-やœ̶±²や½Ø̶°‒±やØ¼¬Ø°ıØ-ªØや
̶-Łや²æı±や±³ßßØ°‒±やŁ̶²̶

5æØや̶-̶œ½±ı±やªœØ̶°œ½や±æ©¹±や〉'ıº³°Øやｳ╆ｱ《や²æ̶²や²æØや
Œ°Ø®³Ø-²や©ªª³°°Ø-ªØや©ŒやØ¼ªØØŁ̶-ªØ±や¹̶±や®³ı²Øや
ª©ßß©-やı-や±©³²æØ°-や&³°©¬Ø╆や#Ø²¹ØØ-やｱｹｹｹや̶-Łやｲｰｰｱ╇や
²æØや-³ßÆØ°や©Œや©ªª³°°Ø-ªØ±やı-や±©³²æØ°-や&³°©¬Øや¹̶±や
©-œ½や±œıºæ²œ½やœ©¹Ø°や²æ̶-やı-や²æØやØ¼²°ØßØや±³ßßØ°や©Œや
ｲｰｰｳや¹æıªæや±̶¹や̶やµØ°½やœ̶°ºØや-³ßÆØ°や©Œや©ªª³°°Ø-ªØ±╆や
5æı±や¹̶±や̶œ±©や²æØやª̶±Øやı-や©²æØ°や¬̶°²±や©Œや&³°©¬Ø╆や8æıœØや
²æØや±ı²³̶²ı©-やŁ³°ı-ºや²æØや±³ßßØ°や©Œやｲｰｰｴや°Ø²³°-ØŁや

²©や】-©°ß̶œ‒╇や̶やª©-²ı-³ı-ºやı-ª°Ø̶±Øや©ŒやØ¼ªØØŁ̶-ªØや
©ªª³°°Ø-ªØや¹̶±や©Æ±Ø°µØŁやÆØ²¹ØØ-やｲｰｰｴや̶-Łや²æØや
±³ßßØ°や©Œやｲｰｰｶ╉やØ±¬Øªı̶œœ½やı-や-©°²æま¹Ø±²Ø°-╇や̶-Łや
ªØ-²°̶œや̶-ŁやØ̶±²Ø°-や&³°©¬Ø╆や²æØやŁ̶ıœ½やß̶¼ıß³ßや
²Øß¬Ø°̶²³°Ø±や̶µØ°̶ºØŁやŒ©°や²æØや¬Ø°ı©Łや"¬°ıœや²©や
4Ø¬²ØßÆØ°や©Œや̶や¬̶°²ıª³œ̶°や½Ø̶°や©Æ±Ø°µØŁやı-やŒ©³°や
ª̶¬ı²̶œやªı²ıØ±やı-や°Øºı©-±や〉1̶°ı±や〉'°̶-ªØ《╇や1°̶º³Øや〉$¾Øªæや
3Ø¬³Æœıª《╇や3©ßØや〉*²̶œ½《《や̶°ØやŁ°̶¹-やı-や'ıº³°Øやｳ╆ｱ╆や5æı±や
shows correspondence between temperature and the 
©ªª³°°Ø-ªØや©ŒやØ¼ªØØŁ̶-ªØ±や〉±©³°ªØや©Œや²æØや²Øß¬Ø°̶²³°Øや
Ł̶²̶╈やæ²²¬╈のの¹¹¹╆¹³-ŁØ°º°©³-Ł╆ª©ß《╆

"œ²æ©³ºæやØßı±±ı©-±や©Œや©¾©-Øや¬°Øª³°±©°±やæ̶µØやÆØØ-や
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Ł³°ı-ºや°ØªØ-²や½Ø̶°±╆や*-や©²æØ°やª̶±Ø±╇や²æØやŁ̶²̶や±æ©¹や̶-や
ı-ª°Ø̶±Øやı-や©¾©-Øや̶ı°や¬©œœ³²ı©-や〉̶²や̶¬¬°©¼ıß̶²Øœ½や©-Øや
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continent lead to elevated ozone concentrations and 
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²æØや-³ßÆØ°や©ŒやØ¼ªØØŁ̶-ªØ±╆
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Figure 3.1 Average occurrence (the number of exceedances per station) per region for 

stations, which reported at least one exceedance, observed during the year, and 

the summer average maximum daily temperature in selected cities

North-western Europe: United Kingdom, Ireland, the Netherlands, Belgium, Luxembourg and France north of 45 O latitude

Central and eastern Europe: Germany, Poland, the Czech Republic, Slovakia, Hungary, Austria and Switzerland; 

Southern Europe: France south of 45 O latitude, Portugal, Spain, Italy, Slovenia, Greece, Cyprus and Malta;

Pqtvjgtp"Gwtqrg"*Pqtyc{."Uygfgp."Hkpncpf."Guvqpkc."Nkvjwcpkc."Ncvxkc."Fgpoctm"cpf"Kegncpf+"jcu"pqv"dggp"kpenwfgf"kp"vjku"Ýiwtg"
because of the low number of exceedances.

Note: No station in region southern Europe has reported ozone data in 1996, only a few stations in Greece and Spain in 1995. No 

temperature data available for 1995 and 1996.
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Annex 1

Air pollution by ozone in Europe in summer 2006

Annex 1 Legal requirements on data  
   provision

%ı°Øª²ıµØやｲｰｰｲのｳの&$や°Ø®³ı°Ø±や²æØやŒ©œœ©¹ı-ºやŁ̶²̶や²©や
be provided to the European Commission (and to 
²æØや&&"《╈

Monthly data (Article 10(2)(a)(i))

#ØŒ©°Øや²æØやØ-Łや©Œや²æØやŒ©œœ©¹ı-ºやß©-²æ╇やŁ̶²̶や
ª©œœØª²ØŁや©-やØ¼ªØØŁ̶-ªØ±や©Œや²æØやı-Œ©°ß̶²ı©-や̶-Łの©°や
the alert thresholds (one-hour ozone concentration 
æıºæØ°や²æ̶-やｱｸｰやょºのßｳや̶-Łやｲｴｰやょºのßｳ) must be 
°Ø¬©°²ØŁ╆や%̶²̶や±³Æßı²²ØŁやı-や²æØやß©-²æœ½や°Ø¬©°²±や
̶°Øやª©-±ıŁØ°ØŁや¬°©µı±ı©-̶œや̶-Łや̶°Øや³¬Ł̶²ØŁ╇やıŒや
-ØªØ±±̶°½╇やı-や±³Æ±Ø®³Ø-²や±³Æßı±±ı©-±╆

Summer data (Article 10(2)(a)(ii))

"ŁŁı²ı©-̶œや¬°©µı±ı©-̶œやŁ̶²̶やŒ©°や²æØやŒ©°Øº©ı-ºや
±³ßßØ°や¬Ø°ı©Łや〉Œ°©ßや"¬°ıœや²©や4Ø¬²ØßÆØ°《╇や
̶±やŁØŒı-ØŁやı-や"--Ø¼や***や²©や²æØや%ı°Øª²ıµØや〉ı╆Ø╆や
ı-Œ©°ß̶²ı©-や©-やØ¼ªØØŁ̶-ªØ±や©Œや̶œØ°²や̶-Łや

ı-Œ©°ß̶²ı©-や²æ°Ø±æ©œŁ±╇や©-やØ¼ªØØŁ̶-ªØ±や©Œや²æØや
æØ̶œ²æや¬°©²Øª²ı©-やœ©-ºま²Ø°ßや©ÆłØª²ıµØ╇や²æØやŁ̶ıœ½や
ß̶¼ıß³ßや©Œやｸまæ©³°や̶µØ°̶ºØや©¾©-Øやª©-ªØ-²°̶²ı©-や
æıºæØ°や²æ̶-やｱｲｰやょºのßｳ╇や°Øœ̶²ØŁや/0

2
 values when 

°Ø®³ı°ØŁや̶-ŁやŒ©°やØ̶ªæやß©-²æや©-Øまæ©³°やß̶¼ıß³ßや
ozone concentrations) must be reported by 
ｳｱや0ª²©ÆØ°╆

Annual data (Article 10(2)(b))

7̶œıŁ̶²ØŁや̶--³̶œやŁ̶²̶やŒ©°や©¾©-Øや̶-Łや¬°Øª³°±©°±や
〉̶±やŁØŒı-ØŁやı-や"--Ø¼Ø±や***や̶-Łや7*や²©や²æØやŁı°Øª²ıµØ《や
©Œや²æØや¬°Øµı©³±や½Ø̶°やß³±²やÆØや±³Æßı²²ØŁやÆ½や
ｳｰや4Ø¬²ØßÆØ°や̶±や¹Øœœ╆や5æØや̶--³̶œやŁ̶²̶やŒœ©¹やı±や
ı-ªœ³ŁØŁやı-や²æØや®³Ø±²ı©--̶ı°Øや²©やÆØや³±ØŁやŒ©°や̶--³̶œや
reporting on air quality assessment in the scheme 
©Œや²æØや"ı°や2³̶œı²½や'°̶ßØ¹©°øや%ı°Øª²ıµØや〉ｹｶのｶｲの&$《や
and its daughter directives — see Commission 
%Øªı±ı©-やｲｰｰｴのｴｶｱの&$やŒ©°やŁØ²̶ıœ±や〉$©ßßı±±ı©-や©Œや
²æØや&³°©¬Ø̶-や$©ßß³-ı²ıØ±╇やｲｰｰｴ《╆
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Annex 2

Air pollution by ozone in Europe in summer 2006

Annex 2 Data reporting over summer  
   2006

5©やß̶-̶ºØや²æØやß©-²æœ½や̶-Łや±³ßßØ°やŁ̶²̶やŒœ©¹±╇や²æØや
.ØßÆØ°や4²̶²Ø±や̶°Øや°Ø®³ı°ØŁや²©や³±Øや̶や±Ø²や©Œや°Ø¬©°²ı-ºや
Œ©°ß±や̶±やŁØ±ª°ıÆØŁやı-や²æØや$©ßßı±±ı©-やº³ıŁØœı-Øや
ぅ%ı°Øª²ıµØやｲｰｰｲのｳの&$や°Øœ̶²ı-ºや²©や©¾©-Øやı-や̶ßÆıØ-²や̶ı°╈や
¬°©ªØŁ³°Ø±や̶-ŁやŒ©°ß̶²±やŒ©°や²æØやØ¼ªæ̶-ºØぅや 
〉&5$の"$$╇やｲｰｰｴ《╆や

0¾©-Øやß©-ı²©°ı-ºや±²̶²ı©-±や̶°Øや©¬Ø°̶²ØŁやß©±²œ½や
²æ°©³ºæ©³²や²æØや¹æ©œØや¬Ø°ı©Łや"¬°ıœむや4Ø¬²ØßÆØ°や
ｲｰｰｶ╆や)©¹ØµØ°╇やı²やı±や¬©±±ıÆœØや²æ̶²や±©ßØやØ¼ªØØŁ̶-ªØ±や
were not reported due to monitoring station 
ÆØı-ºや²Øß¬©°̶°ıœ½や©³²や©Œや©¬Ø°̶²ı©-や̶±や̶や°Ø±³œ²や©Œや
ß̶ı-²Ø-̶-ªØや¹©°øや©°やÆ°Ø̶øŁ©¹-╆や/ØµØ°²æØœØ±±╇や
ºØ-Ø°̶œやØ¼¬Ø°ıØ-ªØや¹ı²æやª³°°Ø-²╇やª©-²ı-³©³±œ½や
operated ozone monitors shows that such situations 
occur rarely.

"や±³ßß̶°½や©Œやß©-²æœ½や°Ø¬©°²ØŁやŁ̶²̶やı±や¬°Ø±Ø-²ØŁや
and regularly updated on the ETC/ACC web page 
æ²²¬╈ののØ²ªま̶ªª╆Øı©-Ø²╆Ø³╆ı-²のŁ̶²̶Æ̶±Ø±の©ｳØ¼ªØ±±╆

The ozone monitoring network in 2006

.̶¬や"╆ｱや¬°Ø±Ø-²±や²æØやœ©ª̶²ı©-や©Œや̶œœや©¾©-Øま
monitoring stations assumed to be operational in 
the reporting countries during the 2006 summer 
±Ø̶±©-╆や*-や²©²̶œ╇やｲやｰｶｹや©¾©-Øまß©-ı²©°ı-ºや±ı²Ø±や¹Ø°Øや
©¬Ø°̶²ı©-̶œやı-や±³ßßØ°やｲｰｰｶ╉や©³²や©Œや¹æıªæやｱやｹｸｵや̶°Øや

œ©ª̶²ØŁや¹ı²æı-や²æØや&6や̶°Ø̶╆や5æØや-³ßÆØ°や©Œや±²̶²ı©-±や
reporting during summer has gradually increased 
ı-や°ØªØ-²や½Ø̶°±や〉ｱやｸｴｲや±²̶²ı©-±やı-やｲｰｰｱ╇やｱやｷｱｸや±²̶²ı©-±や
ı-やｲｰｰｲ╇やｱやｸｰｵや±²̶²ı©-±やı-やｲｰｰｳ╇やｱやｸｵｲやı-やｲｰｰｴ╇やｱやｹｳｱや
ı-やｲｰｰｵ《╆や5æØ°Øやæ̶±やÆØØ-や̶や±ıº-ıŒıª̶-²やı-ª°Ø̶±Øやı-や²æØや
-³ßÆØ°や©Œや±²̶²ı©-±やı-や'°̶-ªØや〉ｴｹｶや±²̶²ı©-±やı-やｲｰｰｶや
ı-やª©ß¬̶°ı±©-や¹ı²æやｴｵｵやı-やｲｰｰｴ《╇や*²̶œ½や〉ｲｱｸのｱｷｷ《╇や
3©ß̶-ı̶や〉ｲｸのｱｷ《や̶-Łや4¬̶ı-や〉ｳｴｴのｳｱｳ《╆や'©°や²æØやŒı°±²や
²ıßØ╇やŁ̶²̶や¹Ø°ØやŁØœıµØ°ØŁやŒ°©ßや̶やŒØ¹や±²̶²ı©-±や
œ©ª̶²ØŁやı-や#©±-ı̶や̶-Łや)Ø°¾Øº©µı-̶╇や$°©̶²ı̶や̶-Łや
4Ø°Æı̶やı-やｲｰｰｶ╆

"ªª©°Łı-ºや²©や²æØや°Ø®³ı°ØßØ-²±や©Œや²æØや0¾©-Øや
%ı°Øª²ıµØ╇や±²̶²ı©-±や±æ©³œŁやÆØや±ı²³̶²ØŁや̶¹̶½やŒ°©ßや
²æØやı-Œœ³Ø-ªØや©Œやœ©ª̶œやØßı±±ı©-±╆や8æØ-やœ©©øı-ºや̶²や
²æØやŁØœıµØ°ØŁや±²̶²ı©-やßØ²̶まı-Œ©°ß̶²ı©-╇やｴｵｰ╇やı╆Ø╆や
̶¬¬°©¼ıß̶²Øœ½やｲｲやゾや̶°Øや²°̶ŒŒıªや©°やı-Ł³±²°ı̶œや±²̶²ı©-±や
〉²æØ°ØÆ½や-©²やŒ³œŒıœœı-ºや²æØや°Ø®³ı°ØßØ-²±《╇や̶-Łや¹Ø°Øや
included in 2006 summer reporting.

The problem with missing or unclear meta-
ı-Œ©°ß̶²ı©-や©-やß©-ı²©°ı-ºや±²̶²ı©-±や¹̶±や-©²や̶±や
œ̶°ºØや̶±やı-や¬°Øµı©³±や½Ø̶°±╆や.©±²や©Œや²æØやª©³-²°ıØ±や
²°̶-±ßı²²ØŁやª©ß¬œØ²Øやı-Œ©°ß̶²ı©-や̶Æ©³²や̶œœや
©¬Ø°̶²ı©-̶œや±²̶²ı©-±╆や5©やŒıœœや²æØやº̶¬±やı-や±²̶²ı©-や
ßØ²̶まı-Œ©°ß̶²ı©-╇やı╆Ø╆やºØ©º°̶¬æıª̶œやª©©°Łı-̶²Ø±╇や
ı-Œ©°ß̶²ı©-や¹̶±やØ¼²°̶ª²ØŁやŒ°©ßや"ı°Æ̶±Ø╆や
/ØµØ°²æØœØ±±╇やŒ©°や̶¬¬°©¼ıß̶²Øœ½やｵやゾや©Œや±²̶²ı©-±╇や²æØや
²½¬Øや©Œや±²̶²ı©-や¹̶±や-©²やø-©¹-╆



Annex 2

26 Air pollution by ozone in Europe in summer 2006

Map A.1 Location of ozone monitoring stations as reported by Member States and other 

European countries in the framework of the Ozone Directive for summer
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