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lowest average concentrations were recorded at the
Capka Choda and CHMI stations (20.8 png. m™).

Annual course

The average monthly NO, concentrations were
increasing regularly in the cold half a years, but this
feature is not as significant as in the case of SO,. There
is an exception at the Hotelovy dfim station, where the
steepest growth was bound to January — February and
August — November. The highest NO_ concentrations
were recorded at the Hotelovy diim station during the
period 1991 — 2000 all year round.

Extreme values

The maximum average diurnal NO, concentration of
368 pg. m™® was reached in January 1993 at the Flora
station, and the minimum average diurnal concentration
of 1 pg. m= was recorded in May 1995 at the Hodolany
station.

Spatial distribution of NO, concentrations (Fig.5 - see
coverp. 2)

Spatial distribution of mean annual NO_concentrations
was measured for the years 1994, 1997 and 2000.

In 1994, the highest mean annual NO_ concentrations
in the south-western part of the city were bound to the
proximity of main road crossings. There was a belt of
concentrations between 36 — 50 pg. m= neighbouring to
the most affected area, and the eastern part of the city
reached 36 — 46 pug. m=, The mean annual concentrations
were showing an increase in the direction from the east
to the west, the lowest values having been recorded in

the historical core and in the north-western part of
Olomouc.

In 1997, the most affected area was that around the
Hotelovy dtim station (55 — 76 pg. m=). Another severely
polluted part of the city was the area east of the Morava
River (55 — 67 ng. m=). Least polluted were the eastern
and north-western parts of the city (23 — 40 pg. m-®) and
the areas located to the south and south-west of the town
centre (27 — 40 ng. m). In the remaining parts of the city,
the concentrations amounted to 40 — 55 pg. m=.

The situation in 2000 was similar to the situations of 1994
and 1997. The most polluted area was the south-western
part of the city (50 — 59 ng. m~). Medium NO_ pollution
was bound to a belt bordering with the area mentioned
above (44 — 50 pg. m™) and the eastern half of the city
(37 — 44 pg. m). Least polluted were the historical core,
and the north or north-west (27.5 — 37 pg. m™).

Suspended particulate matter (SPM)
Interannual variations (Fig 6)

In the period 1991 — 1994, SPM was monitored only at the
Flora and Capka Choda stations. Two other stations were
added in 1994: the CHMI and the Smeralova station. It is
possible to read a similar trend of interannual variations
—astagnation and a slight decrease, except for the period
between 1995 and 1996. A steep decline occurred at the
CHMI station, while there was a certain increase at the
Flora, Capka Choda and Smeralova stations.

The highest mean annual SPM concentration for the
period 1991 — 2000 was recorded at the Flora station
(53.92 pg. m®), and the lowest one at the Smeralova
station (36.27 png. m®).

Month 518 519 1075 1197

I 74.8 59 51.8 52.3
II 83.5 66.3 59.8 53.7
III 75.5 56.7 47 43.8
v 66.5 40.3 41 33.6
A 48.4 338 394 29.6
VI 45.0 33.2 31.3 29
viI 45.0 33.3 35.2 315
VIII 454 35.3 34 35.2
X 43.4 33.8 30.1 36
X 59.2 45.5 36 416
XI 54.3 413 46.1 43.2
XII 60.0 43 47.3 42
year 53.92 40.12 38.38 36.27
X-III 67.9 52.0 48.0 46.1
IV-IX 49.0 35.0 35.2 33.8

Tab. 4: Mean monthly SPM concentrations (ug. m~>) in Olomouc (1991 — 2000)
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be expected that the ground-level ozone concentrations
were increasing from the north-western parts to the
south-eastern parts of the city.

5. Air quality index

Air quality index (IKO) is a standard tool to assess the
complex influence of pollutants in the ambient air onto
the population’s health. Methodology of calculating the
index was among other things described by B. Kotlik
(1997). The index helps in the assessment of air quality
based on pollutant concentration measurements. It has
both a numerical and a verbal expression to quantify
the amounts at which the studied pollutants can affect
the population:

IKO. 0 to 1 = clean, healthy ambient air,

IKO: 1 to 2 = health-suitable ambient air,

IKO, 2 to 3 = slightly polluted, health-acceptable
ambient air,

IKO_ 3 to4 = polluted ambient air, sensitive persons

endangered.

The air quality index is calculated from annual, diurnal
or short-term concentrations of the monitored pollutants.
All pollutants with a stated concentration limit value
can be incorporated into the IKO assessment.

The IKO, (SO, + NO,) values developed in a similar
way at all stations during the period 1991 — 2000.
There was a slow decrease in 1991 — 1994, followed
by a balanced course in 1994 — 1996. A new increase
occurred in 1996, reaching to a maximum in 1997 and
decreasing again, turning into another increase in 1999
- 2000. The maximum levels of IKO_ (SO, + NO ) were
reached at Hotelovy dim and Hodolany during the
studied period.

Spatial distribution (Fig. 8)

In 1994, the IKO, field values ranged between 0.95
— 1.95 (health-suitable ambient air). The values were
increasing in the direction from the north-west to the
south-east or east. The maximum values were recorded
around Hodolany (1.95) and Hotelovy dim (1.82), the
lowest values were bound to the south-western part of
the city.

In 1997 the IKO (SO, + NO ) ranged between 0.95 and
2.45. The values were increasing from the north-west
to the south-east. Areas around Hotelovy diim (index
values 2.0 — 2.3) and around Hodolany in the eastern
part of the city (index values 2.0 — 2.45) were classified
into the category of slightly polluted, health-acceptable
ambient air. Most of the city showed values ranging

IKO, (80O, + NO ) between 1.0 and 2.0 which means health-suitable
ambient air. The lowest values of IKO_, not exceeding
Station 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Flora 1.73 1.38 1.50 1.13 1.16 1.7 0.93
Capka Choda 1.69 1.25 1.48 1.01 0.97 0.97 0.95
CHMI - - - 1.07 1.38 1.08 1.54 1.01 0.77 0.76
Smeralova - - - 1.52 1.40 1.64 1.61 1.38 0.91 0.98
City Hall - - - 0.95 1.14 1.36 1.83 1.28 0.84 0.95
Hotelovy déim - - - 1.82 1.84 1.57 2.30 2.15 - 1.51
Hodolany - - - 1.95 148 2.14 2.45 1.20 0.82 1.08

Tab. 5: Annual air quality index — IKO (SO, + NO) at the stations in Olomouc in 1991 — 2000 (according to the
Historical analysis of SO, NO_ and SPM data measured in the city of Olomouc (1999) and S. Kadl¢ik (2002)

Station 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Flora 3.17 2.69 2.83 2.12 1.85 2.23 2.15
Capka Choda 3.05 2.13 2.22 1.64 1.64 1.74 1.57
CHMI - - - 2.47 2.61 1.73 1.98 1.40 1.21 1.05
Smeralova - - - 2.33 2.09 2.42 2.20 . 1.82 1.34 1.38
City Hall - - - 2.35 247 145
Hotelovy dim - - - 2.62 3.06 2.43
Hodolany - - - 3.10 - 3.08 1.98

Tuab. 6: Annual air quality index — IKO_ (SO, + NO, + SPM) at the stations in Olomouc in 1991 — 2000 (according to
the Historical analysis of SO,, NO_ and SPM data measured in the city of Olomouc (1999) and S. Kadléik (2002)
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The most severe impact on the ambient air in the
city comes from the emissions of NO, both the half
an hour concentration limits and the average diurnal
concentration limits being exceeded. The largest source
of the emissions is traffic (contributing up to 70 % of the
whole amount). A certain improvement can be expected
after a new road bypass is completed. Air pollution limits
for SO, and suspended particulate matter (secondary
suspension prevailing) were exceeded only under
extremely unfavourable dispersion conditions. A current
issue is pollution by ground-level ozone; the monitoring
of its concentrations needs to be further extended. In a
long-term comparison, stagnation or decrease occur in
air pollution with SO, and SPM, but no significant trend
can be recognised for NO_and ground-level ozone.
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