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A=/An Important criterion for model application for air
pollution management is a detailed <evaluation of its
performance and especially of the. model responses to the
driving parameters.

A=Although, the main focus of CITY-DELTA 1Is on
particulate matter,-ozone and NO, pollution; which to large
extend are governed by large scale-processes, the urban
aspect leads also to the question. how well the different
models can deal with the pollutants emitted directly within
the, urban areas. This question is especially of relevance
taking into account the need of evaluation of the effectiveness
of local measures to reduce the impact of air pollution on
human exposure and its other adverse effects.
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Urban Background Model (BUM) - High resolution dispersion
modelling but simplified chemistry. Applied onl e urban area.
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Evaluation of the modelling results focusing on the model
response to the most important forcing parameters, i.e. the
emission data and the meteorological conditions.
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Variation of the measured and modelled NO, concentrations with wind
speed and mixing height. Results are shown for the Berlin monitoring

station DEBEOQ034 (city centre). The modelled regional background
contribution is shown too.



The variation of pollution levels in response to emissions cannot be evaluated directly, but some
information can be gained by examining the dependence between the concentrations and some
parameters, which have influence on emissions.
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Variation of the measured and modelled NO, concentrations with wind direction. Results are
shown for 3 monitoring stations: DEBE034 - city centre, DEBE051 — north suburb, DEBB031 —
south of the city border. The modelled regional background contribution is shown too.
Additionally, the effective dilution factor defined as the inverse of the product of wind speed and
mixing height, is shown as well.
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Hourly variation of measured and modelled-NO, concentrations at the station DEBEQ34. The
time variation of emissions implemented in.the model doesn’t reproduce the time-variation
observed during the weekends.
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Monthly variation of measured and modelled NO, concentrations at the Berlin stations.
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Variation of the measured and modelled*"NOy concentrations with wind direction. Results are shown for. 3 monitoring stations: Copenhagen - city
centre, Lille Valby —West of Copenhagen, Frederiksborg — North of Copenhagen. The modelled regional background contribution is shown too.

05

04

0.3

0.2

0.1 -

0

a—4—a measured
@88 modelled
+——+ regional background (modelled)

CO (ppm)
Copenhagen

W

0 30 60 90

T T T T T T T T T T T 1
120 150 180 210 240 270 300 330 360
Wind Direction (degree)

Variation of the measured and modelled CO
concentrations with wind direction. Copenhagen -

city centre



50

NO, (ppb) 4 measured ] ]
Copenhagen &-e-8 modelled
+—— regional background (modelled)
40
30
20
10
0 T T T T T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 3 6 9 12 15 18 21 24 3 6 9 12 15 18 21
Mon-Fri Sat Sun

Hourly variation of measured and modelled NO, concentrations at the urban background station in Copenhagen.

24

25 4 9 9
NO, Emission (rel. units)
Copenhagen
24 i i
15 B B
1 i i
05 &
0 T T T T T T T T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 3 6 9 12 15 18 21 24 3 6 9 12 15 18 21
Mon-Fri Sat Sun

Hourly variation of NO, emissions in Copenhagen (relative units).
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Hourly variation of measured and modelled CO concentrations at the urban background station in Copenhagen.
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Monthly variation of measured and modelled NO, concentrations at the stations in the Copenhagen region.

The monthly variation of the:-modelled concentrations is due to
variation in the meteorological conditions only!

There Is no seasonal variation in the NOX emissions in the model.




Conclusions

* Modelling of air pollution-in cities requires
high resolution emission’data (1 x 1 km? ?)

* Model results should be tested on
measurements of primarily emitted
pollutants (NO,, CO ?)

« Appropriate description of the dilution
process close to the sources Is crucial.

« A simple dispersion.model can provide reasonable and useful results
for a limited urban area (50 x 50 km?) without requiring too much
CPU-time.
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