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ARTICLE 7(3) - EXAMPLES FOR CONSIDERATION BY THE MS WHEN
DEVELOPING AND IMPLEMENTING SHORT-TERM ACTION PLANS

Article 7 of Directive 2002/3/EC sets out the requirements for short-term action plans.
Article 7(1) in particular requires Member States in accordance with Article 7(3) of
Directive 96/62/EC to draw up action plans, at appropriate administrative levels,
indicating specific measures to be taken in the short term, taking into account particular
local circumstances, for the zones where there is a risk of exceedances of the alert
threshold, if there is a significant potential for reducing that risk or for reducing the
duration or severity of any exceedance of the alert threshold. Where it is found that there
is no significant potential for reducing the risk, duration or severity of any exceedance in
the relevant zones, Member States shall be exempt from the provisions of Article 7(3) of
Directive 96/62/EC. It is for Member States to identify whether there is significant
potential for reducing the risk, duration or severity of any exceedance, taking account of
the national geographical, meteorological and economic conditions.

With regard to the EU long-term policy, the key question is whether short-term action
plans still offer a significant additional potential for reducing the risk of exceedances of
the alert value (240 µg/m³) or for reducing their duration or severity.

Article 7(3) of Directive 2002/3/EC states that Member States shall consider examples of
measures given in a guidance document when developing and implementing short-term
action plans.

In the following the efficiency of short-term actions is addressed with regard to
geographical differences, regional extension and duration of possible measures. An
overview on the experience with short-term measures in different regions is given.

1. THE EFFIECIENCY OF SHORT-TERM ACTIONS

1.1. Geographical aspect

An overview on different ozone regimes in Europe is given in Annex I. For the purpose
of studying the exceedances of the 240 µg/m³ threshold, the EU-15 can be split up in
three groups:

(1) In the nordic countries (FI, SW, DK) and Ireland no exceedances of the alert
threshold happened so far  (according to data reported to EEA AIRBASE ) and in
view of the implementation of the above mentioned long-term policy, they are
even more unlikely to happen in the future.

(2) Air mass transport in north-western and central European countries is most
frequently dominated by strong advection and often gives rise to long range
transboundary pollution transport. In the most industrialised and most densely
populated regions NOx concentrations prevail over the VOC concentrations (so-
called "VOC-limited" regime).
There are clear indications that the frequency of the occurrence of high ozone
peak values in those countries is decreasing during the last decade. An exercise
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(ref 1) on the bulk of the ozone data in AIRBASE shows that the relative number
of stations with a 240 µg/m³ exceedance comes down from some 30% during the
80's to 5% during the last 5 years of the 90's although the number of stations
increased from 50 up to more than 700 in the mentioned period. More accurate
analysis of the data during the period '94 till '99 (ref 2) displays a significant
downward trend of the 98 Percentile of hourly ozone values in GE, DK, NL, BE,
LUX, UK and AT. Over the past 11 years, the normalised number of days on
which at least 1 station in GE exceeds the 240 µg/m³ decreased in 2001 by 2/3rd
compared to 1999 (ref 3)

(3) Major cities and regions in Mediterranean countries experience on the other hand
more often recirculation of air masses due to topography and the influence of the
sea. In some cases the same air masses are recirculating serveral times (see Annex
II). Due to intense sunlight and high natural VOC emissions, the balance tends
here towards VOC (so-called "NOx-limited" regime).
No significant trend of ozone peak values can be seen in the ensemble of rather
limited and only recent time series reported by these countries to the AIRBASE
database.

1.2. Regional extension of measures

It is obvious that local scale efforts to reduce temporary the emissions of ozone
precursors will be locally more paying in the Mediterranean recirculation regime than it
might be in mainly by advection dominated regions (see Annex I). Some countries (e.g.
France) have both regimes depending on the region. Those countries may develop
separate short-term action plans for Mediterranean cities, which might not be efficient at
all for agglomerations or regions located in the more northern advection dominated part
of the country.

1.3. Short-term versus long-term measures

Only long-term permanent large scale and drastic reductions of the ozone precursor
emissions will sustainably bring down ozone peak concentrations as well as ozone
background levels in urban and rural areas all over the EU. These reductions will follow
from the ozone Directive itself and of the closely related NEC Directive 2001/81/EC (in
its turn endorsed by the LCP Directive 2001/80/EC). Furthermore EU-wide regulations to
reduce VOCs (Directives 94/63/EC VOC Stage I, 1999/13/EC Use of solvents and
96/61/EC IPPC) as well as pending strategies to regulate the VOC content in products
will reduce ozone peak levels. These European-wide permanent emission reductions are
expected to reduce the ozone peak values by 20% to 40% depending on the scenario and
the region.

To be efficient short-term actions would have to result in emission reductions of he same
order of magnitude. Moreover they would have to be taken early, i.e. at rather low ozone
concentration levels, and should have the appropriate regional extension (see above).

1.4. Conclusions

From the above the general picture of the efficiency of short-term measures is
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•  that nordic countries would not need to prepare short-term actions plans as there
seems to be no risk of any exceedance of the alert threshold;

•  that for most parts of the north-western and central European countries

- where exceedances of the alert threshold are diminishing,
- where short-term measures already in the mid-90's showed only a restricted
reduction potential and

- where (further) implementation of the EU long-term strategy will necessitate
the generalised and permanent application of some former short-term
measures (like the catalist on cars)

the additional potential of extra local or (sub)regional short-term measures for
reducing the risk of exceedances becomes more and more negligible and maybe even
obsolete;

•  that Mediterranean cities and/or regions

- where up to now no significant trend in high peak ozone values is observed
and

- where specific ozone regimes (high recirculation rates of air masses) are
observed,

can locally profit from preferably seasonal measures for reducing the risk or severity
of exceedances of the alert value.

It should be noted that dissemination of information and recommendations to the public
and to appropriate health care bodies is an integral part of short-term action plans.
Combined with adequate ozone forecasting this dissemination of information may reduce
the exposure duration or exposure intensity of the population to the high ozone values.

2. EXAMPLES ON SHORT-TERM ACTIONS

Overviews (ref 4,5,6,7) of experimental and/or modelling results -mostly dated from the
mid-90's- on ozone peak reduction due to short-term measures present some common
findings:

•  Temporary measures (released when exceeding the hourly threshold of 240 µg/m³)
which are locally limited reduce the ozone peak concentrations with at most 5%
(primarily because of the relatively small emission reduction effects). This is the case
for almost all traffic related measures such as speed limits, driving ban for non-catalist
cars when limited to the (sub)regional scale.

•  The combination of several locally limited measures (including industry and
households) may result in a higher ozone peak reduction potential, but it is clear that a
regional strategy is substantially more efficient than individual local measures. Total
ozone peak reduction potential however is not expected to be larger than 20%.

•  In some regions, where the ozone formation is VOC-limited, the above temporary and
locally limited measures may even result in higher ozone peak concentrations, as is
demonstrated by the weekend effect (higher ozone peaks on Saturdays and Sundays) in
some regions in NW-Europe.
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Annex III gives examples on short-term actions in different European regions.
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ARTICLE 9 (3) - STRATEGY TO MEASURE OZONE PRECURSORS

Member States are required by Article 9(3) of Directive 2002/3/EC to monitor ozone
precursors at at least one measuring station. According to the named paragraph guidance
for an appropriate strategy for this monitoring shall be given. Annex VI of Directive
2002/3/EC states that the objectives of such monitoring should be
– to analyse trends,

– to check efficiency of emission reduction strategies,

– to check consistency of emission inventories,

– to help attribute the contribution of emission sources to pollution concentration,

– to support the understanding of ozone formation and precursor dispersion,

– to support the understanding of photochemical models.

1. RECOMMENDATIONS FOR A MONITORING STRATEGY

The foremost objective of monitoring ozone precursors should be to analyse trends and
thereby check the efficiency of emission reductions. Recommendations dependent on the
source type are given below.

To check the consistency of inventories and to attribute the contribution of particular
sources is considered to be the most difficult of the listed objectives. Monitoring
campaigns instead of continuos monitoring should be preferred to this purpose.

The strategy for more research oriented monitoring as required by the last two objectives
would be different from that to analyse trends. Some recommendations are given below.

It may be supposed that the NOx monitoring is covered by following the requirements of
Directive 1999/30/EC. Parallel monitoring of VOCs with NOx is recommended.

1.1. Source oriented monitoring

Major sources of VOCs are road traffic, particular industrial plants and the use of
solvents. The compounds to be monitored for analysing trends depend on the source type
whereby the following strategy is recommended:

•  Road traffic
BTX-monitoring is supposed to be sufficient to analyse trends in emissions from road
traffic. With regard to the expected reduction of benzene in fuels it should be ensured
that in any case toluene and xylene are analysed as well. In general strong similarities
in spectrum may be expected at different sites. Therefore it is not considered necessary
to monitor further road traffic related VOCs at more than one site.

•  Industrial plants
Petro-chemical plants emit a broad spectrum of VOC. The decision what compounds
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should be monitored depends strongly on this spectrum and must be based on a case-
by-case study. The monitoring station should be located downwind of the major
sources with respect to the prevailing wind direction.

•  Solvent use (commercial areas)
The decision on the selection of VOC to be monitored is most difficult in this case as
there may be several minor sources. It should be based on any knowledge on the
spectrum emitted giving also regard to cover those with the highest ozone production
potential.

The appropriate total number of monitoring sites for ozone precursors depends on the
size of the Member State and its industrial as well as road traffic structure.

1.2. Monitoring of the full spectrum

To support the understanding of ozone formation and precursor dispersion as well as of
photochemical models the full spectrum of VOC would need to be monitored. With
regard to information on rural background concentrations, the density of EMEP network
may be supposed to be sufficient.

It is recommended that each Member State sets up at least one station to monitor full
spectrum at an urban background site. Dependent on the relevance of the source type this
may be more traffic or more industry oriented.
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ANNEX I - OZONE REGIMES OVER EUROPE

1. INTRODUCTION

Ozone concentrations, both elevated peak levels as well as long term average values like
AOT40 are influenced by the following processes:
– horizontal advection,

– vertical advection and turbulent exchange,

– chemical production and destruction,

– dry deposition.

These four terms form the mass balance of ozone over a given volume. The contribution
from wet deposition and horizontal turbulence are small, and can be neglected. It should
be noted that chemical production and destruction are of course driven by precursor
emissions.

Ozone observations, even if they are of the same level, can be caused by rather different
strenghts of the four mentioned terms. An analysis of the relative strenghts of these four
terms gives insight in the controlling processes leading to ozone levels. Thereby it helps
to identify appropriate abatement measures. The only way to analyse the contribution of
these processes to ozone concentrations is by performing chemistry-transport model
calculations, which contain these processes explicitly.

2. SOME RESULTS WITH THE LOTOS-MODEL

Around 1990-1995 there was an ongoing debate about the suggested large differences in
the processes leading to ozone formation in the Mediterranean area and the rest of Europe
(and between Europe and the US as well). In the framework of the 4 FP EU-project
RIFTOZ - regional differences in tropospheric ozone - ozone budget studies have been
performed with the 3-dimensional Eulerian grid model LOTOS. The model has been
compared with ozone observations in related studies, showing a reasonable agreement
both with observations and with other model results (Hass et al., 1997).

Model calculations have been done for the whole year 1994, on an hour-by-hour basis,
over Europe with grids of 0.5 x 1.0 latlong, i.e. about 50 x 50 km. It should be noted that
the model contains both anthropogenic (based on Corinair) and biogenic emissions.

The analysis focussed on the summer period, April-September 1994, with main attention
to AOT40 values and not to episodic peak levels. Although episodic peak levels are
related to AOT40 levels, this relation is certainly not a one-to-one relation, which should
be kept in mind in the further discussion.

Eight continental areas have been studied, the results suggesting the following
classification with regard to the relative importance of the four terms:
– Central Europe, Austria and Northern Italy: high net ozone production, and large

vertical outflow;
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– South of England, Central Greece and Bulgaria: moderate ozone production and
moderate vertical outflow;

– Spain and South of France: relatively small vertical and horizontal outflow "closed
box", and relatively low ozone production due to low emission densities.

The net ozone production is directly related to the precursor emission density. The ozone
production as such does not differ so much between central and southern Europe.
Although the temperature and the light intensity is larger in Southern Europe, this is
partly compensated by the shorter daylight hours, and the smaller emission densities-apart
from the Po-valley. It should be stressed that there are large differences in ozone
behaviour between the different southern European countries (Builtjes et al., 1997).

3. SOME CONCLUSIONS AND CONSIDERATIONS

The model results described were not directly focussed on peak episodic ozone levels, so
conclusions have to be drawn with care. The results focussed on central and southern
Europe, northern Europe is hardly addressed. However, most likely northern Europe up
till about 60 N will show similarities with Southern England.

For the efficiency of short-term actions the following conclusions might be drawn:
– Local short-term actions will not be effective in high emission density areas like

central Europe, Northern Italy, Austria. To be effective these short-term actions need
to be taken over areas of the order of more than about 250,000 km².

– Local short term actions will not be effective in moderate emission density areas like
Southern England (and northern Europe), Central Greece and Bulgaria (the recent
Minos-campaign around Greece/Crete gives some hints in this direction, too). To be
effective these short term action need to be taken over areas of the order of more than
1,000,000 km², as a consequence of the relatively large impact of horizontal transport
versus production.

– Local short-term actions in areas like Spain and south of France will not be effective.
However, actions covering the whole Iberian Peninsula and Southern France might be
effective due to the 'closed box' character of the region.

– Athens is a special 'Los Angelos' type of region were local short term actions could
well be effective.

4. REFERENCES
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ANNEX II - OZONE FORMATION IN THE MEDITERRANEAN BASIN

The dynamics of photo-oxidants over the Iberian Peninsula in summer formed the basis of
the first project submitted to the EC in 1986 (MECAPIP). The formation and transport of
reservoir layers aloft were studied together with the hypothesis, that pollutants might be
vertically recirculated. Later projects extended these studies to the whole Mediterranean
Basin (Millán et al. 1991, 1992, 1996, 1997).

1. THE WESTERN BASIN

The Western Mediterranean Basin is surrounded by high coastal mountains. In summer it
falls under the influence of the semi-permanent Azores High and becomes essentially
isolated from the travelling lows and their frontal systems, which still affect the weather at
higher latitudes.  During the day the east- and south-facing slopes of the coastal mountains
are strongly heated and favour the early formation of up-slope winds, which combine with
the sea breezes and their complementary (return) and compensatory flows (i.e. subsidence
over the coasts and the sea) to create closed-loop circulations. These processes result in the
formation of stacked layers along the coasts with the most recently formed layers at the top
and the older ones closer to the sea (Millán et al., 2000). These layers have been
documented to reach 2 to 3 km in depth over the sea, show variable width over land (up to
100 km), and extend out over the sea to more than 300 km (Millán et al., 1992; 1996;
1997).

During the night the land-based processes die out, and the layers formed on the previous
day(s) can drift along the coasts, acting as reservoirs of aged pollutants. Finally, the next
morning's sea breeze brings the lower layers inland and closes the recirculations. Tracer
experiments on the Spanish East Coast have shown that turnover-times for these
recirculations range from two to three days. Similar processes involving either vertical
recirculations and/or oscillations of the aged airmasses have also been documented in the
Central Mediterranean (Ciccioli et al. 1987; Fortezza et al. 1993; Georgiadis et al. 1994;
Orciari et al. 1998).

Under strong summer insolation, the coastal recirculations become "large natural photo-
chemical reactors" where most of the NOx emissions and other precursors are transformed
into oxidants, acidic compounds, aerosols and ozone (Andronopoulos et al. 2000, Bastrup-
Birk et al. 1997; Lelieveld and Dentener 2000). Relevant aspects of this problem are:
– that as much as 60% or more of the observed ozone at any one place, e.g. mountain

tops and coastal sites, may result from advection within the recirculating air masses,

– and that these situations are the norm rather than the exception for the Western
Mediterranean in summer.

Similar situations occur in the mountain regions of the Mediterranean.

The highest ozone levels in the Western Basin are recorded in mid-spring and early fall, i.e.
when the breezes simply oscillate the surface airmass between the sea and the mountain
slopes, while still remaining mostly confined below approximately 300 to 700 m, or less. A
similar situation occurs in the Eastern Mediterranean Basin in winter (see below). In
summer, the ozone production is higher but the vertical recirculations, described above,
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increase the overall mixing volume, so that average ozone concentrations may actually be
equal to or lower than in spring and early autumn.

In winter the Western Mediterranean becomes better ventilated due to the increased passage
of travelling lows and their frontal systems. However, as soon as anticyclonic conditions
develop, the pollutants can become trapped within industrialised valleys or in large but
confined airsheds (e.g. Bilbao, Madrid, Milan) under limited circulations involving mostly
quasi-lineal oscillations of the polluted airmasses (Millán et al., 1984). Because the polluted
airmasses do not leave their airshed under these conditions, these autumn-winter episodes
are amenable to short-term measures if taken "before" the episode develops. Once the
episode is on, however, short-term measures may be less effective but more politically
sound.

A proper meteorological forecast-analysis is always required and it should be very highly
tuned to the local-regional meteorological process in the specific airshed.

2. THE EASTERN BASIN

During the summer the Eastern Mediterranean Basin falls under the (weak) influence of the
semi-permanent Monsoon Low located over South-western Asia, while thermal lows with a
diurnal cycle form over the Turkish (Anatolian) peninsula. Both phenomena play a
dominant role on the atmospheric processes in this region.

Thus, conditions of strong advection and weak ascent tend to dominate over the Aegean
Sea and Hellenic peninsula (Athens and Peloponnesus), which inhibit the development of
large (deep) vertical recirculations (Kallos et al. 1997; Millán et al. 1997; 1998; Ziomas et
al. 1998).

In autumn-winter, climatic conditions favour stagnation and the development of local
circulations and episodes at the airshed level (Milan, Athens) (Clappier et al. 2000; Grossi
et al. 2000). However, in contrast to the Western Basin in summer, other factors also come
into play.

One important difference between Central and Northern Europe and Southern Europe is
that ozone episodes can still occur in winter in the South, since at these latitudes solar
radiation is still important for photochemical reactions at this time of year.  However, the
development of larger circulations, i.e. local-to-regional and vertical recirculations, is
curtailed because of the shorter days and the normally moister ground.

Another factor limiting the development of large local circulations in winter is that the
abyssal temperature in the Mediterranean is 13° C and thus the sea-surface temperature
(SST) can not cool below this level. In Athens, for example, the SST could be near 18-20°,
or even higher, in December-January. If the air temperature over a coastal city in winter
drops below the SST near the coast, the temperature contrast between the city air and the
sea surface can act as a convective barrier. It thus prevents the air from progressing over the
sea, confining the colder polluted air over the coastal city.

A similar situation can occur with the drainage of surface air in the Po-valley, which may
become blocked upon reaching the Adriatic Sea in winter. Under clear anticyclonic
conditions, this situation may aggravate the stagnation of the airmass within this large
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valley and contribute to the December-January Milan's air pollution episodes. Both of these
cases, i.e. Milan and Athens, episodes in winter are amenable to local remedial action as
stated above.
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ANNEX III - EXAMPLES

1. FIELD EXPERIMENT: HEILBRONN / NECKARSULM

The field experiment in the Heilbronn / Neckarsulm conurbation (approx. 200,000
inhabitants) started with abatement actions on Thursday June 23rd, 1994, and lasted until
Sunday June 26th, 1994. It was accompanied by measurements at four fixed stations, with
15 mobile units, with an aircraft and balloons; and included model calculations on the
basis of a detailed emission inventory. The study was designed to answer the following
question, taking a typical summer smog episode as an example.

– Can peak ozone concentrations during an episode be significantly reduced by local and
temporary abatement actions, and how can reductions of NOx and VOC be achieved
by realistic measures?

– Are local and temporary short term actions, such as traffic bans, feasible on the basis
of a given infrastructure, and will they be accepted by the public?

Three zones were defined for the experiment. The total model area consisted of 910 km2.
Within the inventory area (400 km2), comparably mild abatement actions were applied; a
speed limit of 70 km/h or less was imposed on all roads including motorways, and
industry and smaller enterprises promised emission reductions on a voluntary basis. In the
downtown area of 45 km2, traffic bans were enforced; however cars equipped with
controlled catalytic converters and low emitting diesel vehicles were exempted from this
ban, as well as essential traffic, such as fire brigades, suppliers of fresh food, and
medicines. Additional measures included a speed limit of 60 km/h or less and voluntary
emission reductions by industry and smaller enterprises.

Fair weather, with maximum temperatures climbing from 250 C to about 300 C, prevailed
during the experiment, with cloud cover on the afternoons of 25th and 27th of June. Wind
speeds were moderate (23rd and 25th to 27th) or elevated (24th), the meteorological
conditions thus being favourable, but not exceptionally good for ozone production.

 As a result of the abatement actions the precursor emissions in the model area were
reduced to 15 to 19 % for NOx and 18 to 20% for VOC leading to an improvement of the
ambient air quality. In the downtown area the ambient concentrations were thus reduced
by up to 30 % for NOx

 and up to 15 % for VOC.

However no significant changes of the ozone burden exceeding the uncertainties of the
measurements could be detected. This result is in accordance with model calculations. A
close examination of the results revealed three main reasons for this lack of response in
the ozone burden:
– The area with strict abatement actions was too small (45 km2).

– The voluntary reductions in the industrial sector (especially VOC) were not sufficient.

– Due to meteorological conditions during the experiment the ozone concentration was
mainly influenced by regional ozone transport instead of local ozone production.
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2. PROGRAMME OF CONTROL CONCEPTS AND MEASURES FOR OZONE - "SUMMER
SMOG"

2.1. Objective

The aim of this research project was the determination and evaluation of the effectiveness
of large scale (German- and EU-wide) emission control measures and of local emission
control measures on elevated ground level ozone concentrations in midsummer episodes
by applying photochemical dispersion models. Thus, the research project was designed to
contribute to scientific conclusions as regards the effectiveness of ozone abatement
strategies. Furthermore, taking into account the ongoing political discussions to advance
legislation for ozone abatement at federal and at state levels, the findings of this project
were to contribute to improving the basis for decision-making.

The simulations were among others conducted for an ozone episode in 1994 (23/07/ -
08/08/94). Ground-level peak ozone concentrations of 250 to 300 µg/m³ (1-h-values)
were observed in the afternoon. The results of the model calculations are summarised
below.

2.2. Effect of different measures on ozone concentrations in Germany

Permanent reduction measures: By 2005, the emission control measures already
implemented (EC Directives, national environmental legislation, etc.) will reduce the
ozone precursor emissions nation-wide by 37 % for NOx and by 42 % for VOC. For this
scenario, decreases of the afternoon’s ozone peak concentrations ranging from 15 % to
25 % are calculated in large parts of the modelling domain. Peak values of 300 µg/m³, for
instance, would thus be lowered by 60 µg/m³ on the average. The calculated number of
grid hours1 at ground-level, during which in the base case run threshold values of
180 or 240 µg/m³ are exceeded, would be reduced by 70 to 80 % in the scenario.

In the case of additional permanent reduction measures (-64 % NOx; -72 % VOC)2, the
calculated afternoon’s peak concentrations are 30 to 40 % lower than in the base case run.
The calculated frequency of number of grid hours exceeding threshold values of 180 or
240 µg/m³ respectively is reduced by approximately 90 %.

                                                
1 The number of grid hours during which a given O3 threshold has been exceeded indicates the number

of hours during which this concentration threshold value is exceeded in the model grid cells of the
surface layer during the episode modelled.

2 The figures in brackets indicate the emission reductions.
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Temporary reduction measures: In the case of a “severe” nation-wide speed limit (-
15 % NOx; -1 % VOC), the model simulations show a decrease in the calculated
frequency of grid hours exceeding the threshold of ground-level ozone concentrations of
180 µg/m³ by approx. 14 %. The domain-related rates of reductions of peak ozone
concentrations in the afternoon hours range from 2 % to 6 %.

In the case of a nation-wide driving ban for passenger cars without a 3-way catalist
(-29 % NOx; -32 % VOC), the simulation shows a 29 % decrease of the calculated
number of grid hours with ground-level ozone concentrations above 180 µg/m³. The
domain-related rates of reduction of peak ozone concentrations in the afternoon hours
range from 5 % to 10 %. A hypothetical 48-hour earlier release of the measure results in
an additional reduction of ozone peak concentrations of 2 %.

2.3. Effect of different measures on ozone concentrations in three selected
German regions

The local scale analysis of the effectiveness of control measures were performed for three
selected model regions: Rhine-Main-Neckar (Frankfurt), Dresden and Berlin-
Brandenburg. In all three regions, ozone peak concentrations significantly exceeded
200 µg/m³ (1h value) over several days in the episode studied.

Permanent reduction measures: On local scales, for the three model regions, the
permanent large-scale control measures (up to –30 % NOx; up to –31 % VOC; both plus
effects in Germany/Europe) result in a decrease of the calculated peak ozone
concentrations in the range of 30 % to 50 %. Afternoon peak values of 240 – 280 µg/m³
would thus drop below the 200 µg/m³ threshold. The effectiveness of permanent large-
scale control measures is significantly higher than that of temporary measures (see
below), although the emission-related reduction effects are “only” in the magnitude of
-30% to -40%. The higher efficiency of permanent control measures is caused by the
above-mentioned decrease of the precursor emissions at the national (European) level.
Thus, the background concentrations of ozone and ozone precursors are reduced.

Temporary reduction measures: Local speed limits (up to -14 % NOx, -1 % VOC) and
local driving bans including non-low emission diesel cars (up to -25 % NOx, up to - 28 %
VOC) exert only minimal effects on peak ozone concentrations, at maximum –4 % for
speed limits and –7 % for traffic bans. That local measures solely have an impact on the
local ozone production accounts for the low efficiency of this type of measures. Thus,
background concentrations of ozone and precursors remain unaffected.

Local control strategies, temporarily implemented, are able to achieve moderate decreases
in the afternoon peak ozone concentrations in the domain exposed to the measures when
there are conditions of very little exchange of air masses. Even by exhausting all
available local control potentials (and hence by applying the most stringent actions), the
effects on peak ozone levels cannot be placed on a par with those of permanent emission
control.

References:

Motz, G., Hartmann, A. (1997)
Determination and evaluation of effects of local, regional and larger-scale (national) emission control
strategies on ground level peak ozone concentrations in summer episodes by means of emission analyses
and photochemical modeling, summary of the study commissioned by the German Federal Environmental
Agency - UFO-Plan Nr. 104 02 812/1)
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www.umweltbundesamt.de/ozon-e

3. NETHERLANDS

The RIVM conducted a model study (EUROS model) to examine the effectiveness of
short-term abatement actions in The Netherlands during three different smog episodes in
1994. Five different short-term abatement actions were applied concerning nation-wide
driving bans for emission base years 1995 and 2003. Short-term actions in other sectors
appeared not very effective in reducing ozone precursor emissions and/or resulted in
considerable economic consequences.

The results show that short term actions increases the ozone maxima by a few percentage
points in both 1995 and 2003. Only the bottom-end extreme scenario, which assumed a
total reduction of all precursor emissions (NOx, VOC) in The Netherlands, showed a
reduction of a few percentage points in 2003. Moreover the effectiveness of short-term
actions reduces in time due to a decreasing number of cars without catalytic converters.
In order to realise a substantial reduction (>10%) in the ozone maxima permanent and
large-scale measures are necessary as appeared from model results using 2010 EC
emissions.

4. AUSTRIA

4.1. Legal situation

In Austria, the Federal Act on Ozone contains the necessity to enact short-term action
plans in the case of very high ozone levels. The relevant alarm threshold is 300 µg/m3 as
three-hour mean value. Measures can be taken from levels higher than 260 µg/m3 as
three hour mean value, taking into account that the implementation of plans takes some
time. Most measures foreseen relate to traffic (mainly ban of vehicles without catalytic
converters).

However, measures had never to be taken, mainly due to the high threshold level for
triggering action.

4.2. Ozone levels in Austria

In general, ozone levels in Austria are mainly influenced by long range transport.

In Alpine areas ozone shows a less pronounced diurnal cycle compared to other regions
(UBA, 2002). As a consequence, relatively high long-term mean values are observed at
those stations. However, levels in excess of the alarm threshold set in Dir. 2002/3/EC
(240 µg/m3) have not been recorded in the last couple of years in Alpine areas.

Highest ozone peak concentrations (with very few exceedances of the alarm threshold3
mentioned above) can be observed in the plume of Vienna, usually in the north-eastern
parts of Austria. The ozone levels can exceed the ozone levels outside the plume by up to
50 µg/m3 and more.

                                                
3 Once in 1997 and 2001.
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A photochemical transport model was developed to simulate ozone formation in this
region (Baumann et al., 1998). Using this model, the effect of emission reductions within
the study area on the ozone levels were investigated (Schneider, 1999).

The results (which are in general in line with results from other, more comprehensive
studies) can be summarised as follows: The only significant effects of short term
emission reductions in Austria on ozone levels are predicted for the city of Vienna and in
its plume. Within the city area of Vienna, where presumably exposure is most significant,
slight reductions of NOx emissions (10 – 20 %) tend to increase ozone levels, while
ozone production decreases as the air mass moves out of Vienna.

References:
UBA (2002). 6. Umweltkontrollbericht. Umweltbundesamt, Wien.

Baumann et al. (1997). Pannonisches Ozonprojekt. Zusammenfassender Endbericht. ÖFZS A-4136.
Forschungszentrum Seibersdorf.

Schneider J. (1999). Untersuchungen über die Auswirkungen von Emissionsreduktionsmaßnahmen auf die
Ozonbelastung in Nordostösterreich. UBA-BE-160

5. SHORT TERM MEASURES AND OZONE POLLUTION PEAKS IN
FRANCE

5.1. The French law on air quality and the rational use of energy

This law, adopted on 30 December 1996, provides an opportunity to improve air quality,
insofar as both the regulatory framework and the behaviour of actors are modified.

The law requires that in the event of peak pollution incidents, measures must be taken.
When alert thresholds are reached or likely to be reached, the prefect shall immediately
inform the public and shall take measures to restrict the extent and effects of the pollution
peak on the population.

In the event of any measures restricting or suspending motor vehicle traffic taken by the
regional prefect under alert procedure, access to public passenger transport shall be made
free of charge.

5.2. The alert procedure

A decree taken by the prefect defines the emergency measures that shall be implemented
in case of a peak pollution event and the area where it shall be. The alert procedure
includes two levels:
– a level of information and recommendation when the information threshold is reached

(180 µg/m3 for ozone),

– an alert level when the alert threshold is reached or likely to be reached (360 µg/m3
for ozone).

When alert thresholds are reached or likely to be reached, the prefect must immediately
inform the public.
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5.3. Short-term measures & recommendations

- Try to avoid refuelling;
- recommendation not to use gasoline-powered lawn equipment;
- recommendation to use water-based paint products and to avoid using solvents;
- recommendation to use non-polluting means of transport;
- reduction of speed limits (by 20 km/h) on a large scale;
- reduction of industrial activities if NOx and/or VOCs emissions;
- no solvent fill in industries;
- no burn out of flares in refineries.

5.4. The implementation

The alert threshold (360 µg/m3) has only been exceeded once in south France in 2001.

The information threshold is often exceeded; in that case, recommendations are advised
to the public.

6. EASTERN AND WESTERN MEDITERRANEAN BASIN

The meteorological components of the diurnal variations in the observed ozone levels,
either due to wind reversals and/or fumigations from reservoir layers aloft, are just as much
a natural part of ozone variability as are the photochemical processes which generate it. It
follows that for the interpretation of ozone data from any monitoring network, and for a
proper understanding of the ozone production and transport cycles in any region, one must
be fully aware of the meteorological processes involved in each site/region and the resulting
transport processes affecting the stations.

Another non-trivial problem arising from the acknowledgement of ozone transport within,
and fumigation from, reservoir layers is that it questions any policy intended to reduce
observed ozone levels by local actions alone. The solution to ozone air pollution problems
requires a proper diagnosis of the processes in each region, for each time of year, and of the
links between the regions, without any preconceived models.  Remedial short-term actions
can be effective in some airsheds some times of the year and not in others. Similarly, short-
term actions where layering and transport may account for a significant part of the observed
ozone may require a regional-wide assessment and approach. In any case the solution of the
problems begins with a proper understanding and diagnosis of the processes involved. In
the end, diagnosis, prognosis and policy-making may require the use of a wide variety of
models, adapted to the problems in each region, and made to fit the observed results.

7. GREECE
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