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V.2 AGLOMERACE BRNO

Aglomerace Bmo lezi v centru Jihomoravského
kraje, je totozna se spravnim Uzemim mésta Brna.
Z hlediska hodnoceni kvality ovzdu$i je Brno
jednou ze tii aglomeraci a neni tak soucasti zony
Jihovychod (Jihomoravsky kraj bez Brna a Kraj
Vyso€ina).

V aglomeraci Brno byly po roce 2010 piekracovany
imisni limity stanovené pro ochranu zdravi lidi pro
suspendované Castice PM,,a PM, ;, benzo[a]pyren
av dopravou nejzatizengjSich Castech aglomerace
rovnéz NO, (tab. V.2.1). V letech 2014-2016 do-
chazelo na izemi aglomerace Brno pouze k pie-
kroceni imisniho limitu pro denni koncentraci PM,,
a pro primérnou ro¢ni koncentraci NO,, a to pouze
na omezeném poctu stanic. Imisni limit pro denni
koncentraci PM,, je piekracovan v lokalitach
snizkou plynulosti provozu (Brno-Svatoplukova
aBrno-Zvonarka), imisni limit pro primeérnou ro¢ni
koncentraci NO, pak v lokalitach, kde je doprava
seviena do kanonu zastavby (Brno-Svatoplukova
aBrno-Uvoz (hot spot)). Jiné imisni limity v t&chto
letech prekracovany nebyly a rovnéz na ostatnich,
nez vySe uvedenych lokalitach, k prekroceni nedo-
chazelo. V roce 2017 se pocet stanic prekracujicich
imisni limit pro denni koncentraci PM,, rozsifil
odvé méstské pozadové lokality Brno-Masna
aBrno-Détska nemocnice. Divodem byla epizoda
svelmi nepfiznivymi rozptylovymi podminkami
zledna a prvni poloviny unora. Ta vyznamné
navysila pocet piekroceni hodnoty imisniho limitu
na vSech lokalitach v regionu. Nejmarkantnéji je
tato situace patrna na regionalni pozad’ové lokalité
Mikulov-Sedlec, u které doslo v roce 2016 k 3 pte-
kroc¢enim, zatimco v roce 2017 k 22 (k 20 prekro-
¢enimdoslodo 17.2.2017).

Plocha tizemi aglomerace s prekro¢enym imisnim
limitem pro denni koncentraci PM,, se muze
pohybovat v fadu jednotek procent (2013-2014) ¢i
muze zabirat vice jak polovinu uzemi aglomerace
(2010; viz tab. V.2.1). Obdobn¢ variabilni jsou
iplochy Gzemi s pfekrocenim imisniho limitu pro
benzo[a]pyren, zde vSak z divodu velmi nizkého
poctu stanic muze dojit k velké nejistoté ve vy-
mezovani. V ptipadé primérmych ro¢nich koncen-
traci PM, ,nebyla naizemi aglomerace Brno od roku
2007 ani jednou vymezena oblast s prekro¢enim
tohoto limitu. Plochy Gzemi s pfekrocenim imisniho
limitu pro primérnou ro¢ni koncentraci NO, jsou
dlouhodobé konstantni v fadu nékolika procent
avyskytuji se v blizkosti nejzatizengjSich doprav-
nich tahii (obr. V.2.9).

V.2 THE BRNO AGGLOMERATION

The Brno agglomeration lies in the centre of the
Southern Moravian region and is identical with the
administrative territory of the City of Brno. From
the standpoint of air quality, Brno is one of three
agglomerations and is thus not part of the South-
Eastern zones (Southern Moravian region without
Brno and the Vysocinaregion).

The pollution limit values established for protection
of human health were exceeded after 2010 for
suspended particulates PM,,and PM,,, benzo[a]-
pyrene, and, in the areas of the agglomeration most
exposed by traffic, also for NO, (Tab. V.2.1).
Between 2014 and 2016, only the pollution limits of
daily PM,, concentration and of average annual
NO, concentration were exceeded, and that at just a
limited number of stations. The pollution limit for
daily PM,, concentration were being exceeded at
locations with low fluency of traffic (Brno-
Svatoplukova and Brno-Zvonarka), the pollution
limit for average annual NO, concentration then in
locations where the traffic is enclosed in a very
narrow urban space (Brno-Svatoplukova and Brno-
Uvoz (hot spot)). Other pollution limits were not
exceeded during that period and neither the limits
were exceeded at the other than the mentioned
locations. In 2017, a number of stations exceeding
the pollution limit for daily PM,, concentration
increased by two urban background locations,
namely Brno-Masnd and Brno-Détska nemocnice.
An episode with very unfavourable dispersion
conditions in January and first half of February was
the cause. It increased significantly a number of
instances exceeding the pollution limit at all the
locations in the region. This situation is the most
striking at the regional background location Miku-
lov-Sedlec where three instances of exceeding the
limit occurred in 2016, while there were 22 such
instances in 2017 (20 instances occurred on 17
February 2017).

The area of the territory of the agglomeration with
exceeded pollution limit level for daily PM,,
concentration can vary in the range of several
percent (2013-2014), or may cover more than a half
of the whole territory of the agglomeration (2010;
see Tab. V.2.1). There is similar variability in the
areas of territories where the pollution limit level for
benzo[alpyrene is exceeded, however, because of
the very low number of measuring stations, the
values can be accompanied by large uncertainties.
Since 2007, there has been not even once an area
identified with values of the average annual PM,,
concentrations exceeding the pollution limit level in
the territory of the Brno agglomeration. The areas
of the territory where the pollution limit level was
exceeded for the average annual concentration of
NO, have long been of the order of several percent
and occur close to the roadways with the heaviest
traffic levels (Fig. V.2.9).
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Tab. V.2.1 Plocha aglomerace Brno s prekro¢enymi imisnimi limity jednotlivych Skodlivin
Tab. V.2.1 The territory of the Brno agglomeration with the exceeded limit values of individual pollutants

Rok PMio PM1o PM2s NO2 Benzolalpyren
Year ro¢ni prGmer 24h ro¢ni primer ro¢ni primer ro¢ni primer O3
annual average annual average | annual average | annual average
2010 - 59.74 % - 3.32% 65.02 % 0.08 %
2011 - 39.19 % - 245 % 34.86 % 58.66 %
2012 - 27.07 % 3.04 % 2.45% 45.03 % 4.02 %
2013 - 249 % - 2.02 % 28.89 % 46.94 %
2014 - 0.54 % 0.43 % - 0.43 % -
2015 - - - - 12.20 %
2016 - - 0.87 % 1.85 % 0.01 %
2017 - 15.50 % - 0.57 % 9.16 %

Vyznamny vliv na ptekraCovani imisnich limit
maji v aglomeraci Brmo dlouhodobé emise z do-
pravy. Ty navySuji z hlediska primérnych ro¢nich
koncentraci méstské pozadi o zhruba 20 %, coz
muze na vybranych lokalitich zptisobovat pie-
kracovani imisnich limiti. Dal§im vyznamnym
faktorem je pak otevienost/uzavienost lokality
zhlediska zastavby (kaniony) a plynulost dopravy
v blizkosti lokality.

V.2.1 Kvalita ovzdusi v aglomeraci Brno

Suspendované astice PM,,a PM,

V roce 2017 nepiekrocila zadna z lokalit na uzemi
aglomerace Brno imisni limit pro primérnou ro¢ni
koncentraci PM,,. Tento imisni limit byl v aglome-
raci Brno naposledy piekroc¢en v roce 2010, kon-
krétn€ pak na dopravni stanici Brno-Svatoplukova.
Nejvyssi koncentrace byla v roce 2017 namétena
vlokalit¢ Brno-Masnd (29,7 pg.m”). Proti roku
2016 v této lokalité narostla primérna ro¢ni kon-
centrace PM,, 0 6,4 pg.m’, zatimco priimérna ro¢ni
koncentrace PM,; se nezménila. Vyrazny nariist
hrubsi frakce v této lokalit€¢ mohl byt zplsoben
lokalnim ovlivnénim opravou vozovky velkého
mestského okruhu (VMO) v blizkosti méfeni se
vSemi doprovodnymi jevy (prace, nezpevnéna
vozovka, kolony). Vysoka koncentrace byla jiz
tradiéné¢ naméfena na dopravou zatizené lokalité
Brmo-Zvonarka, v jejiz bezprostfedni blizkosti se,
narozdil od ostatnich dopravnich lokalit, Casto tvori
kolony. Dochdazi tak k navySeni emisi Skodlivin
nejen z vyfuki, ale také z otérii pneumatik, vozovky
¢i brzdového oblozeni (obr. V.2.1 a V.2.8). Na lo-
kalité Brno-Svatoplukova nebylo v diisledku mistni
vystavby naméieno dostatecné mnozstvi dat pro
vypocet roc¢niho priiméru. Ve srovnani s rokem 2016
doslo v roce 2017 ke snizeni primérnych ro¢nich

Transport emissions have long had a significant
impact in exceeding the pollution limit values in the
Brno agglomeration. In view of the annual average
concentrations, these increase the urban back-
ground level by about 20%, which may lead to
exceeding the pollution limit values at certain
locations. Another important factor in exceeding the
pollution limit levels is the open/closed nature of the
location from the viewpoint of built-up areas
(canyons) and traffic fluency close to the location.

V.2.1 Air quality in the Brno agglomeration
Suspended particulate matter PM,, and PM, ;

In 2017, the pollution limit level for the annual
average concentration of PM,, was not exceeded at
any of the locations in the Brno agglomeration. This
limit was last exceeded in the Brno agglomeration
in 2010, namely at the Brno-Svatoplukova traffic
station. In 2017, the highest concentration was
measured at the Brno-Masnd location (29.7 ug.m™).
In comparison with 2016, the PM,, annual average
concentration increased by 6.4 ug.m”, while the
PM, ; annual average concentration remained un-
changed. The distinct increase of the coarser
fraction may had been caused by a local impact
from repair of the outer ring road (VMO) in the
vicinity of the measurements with all the accom-
panied effects (repair operations, unpaved roa-
dway, vehicle queues). The highest concentration
was traditionally measured at the location with the
highest traffic load at Brno-Zvonarka, in the
immediate vicinity of which vehicle queues are
frequently formed. This thus leads to an increase in
emissions of pollutants, not only from exhaust pipes,
but also from abrasion of tyres, roadways and brake
linings (Fig. V.2.1 and V.2.8). Insufficient amount of
data was collected at the Brno-Svatoplukova
location for calculation of the annual average due
to local construction activities. Compared to 2016,
there was a reduction in the average annual
concentrations of PM,, in 2017 at the Brno-
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koncentraci PM,, v lokalitaich Brno-Vystaviste,
Brno-Arboretum, Brno-Kroftova, Brno-Lany,
Brno-Zvonarka a Brno-SobéSice. Naopak nartst
prumérnych ro¢nich koncentraci PM,, zaznamenaly
kromé stanice Brno-Masna také lokality Brno-
Détska nemocnice, Brno-Tufany, Brno-Uvoz (hot
spot) a Brno-LiSen. Nartisty i poklesy se pohybo-
valy do 2 ug.m”. Pokud by se nehodnotily priméry,
které jsou ovlivnény odlehlymi hodnotami, ale
sttedni hodnoty (medidny), byl by vysledkem
pokles na vSech stanicich s vyjimkou stanic Brno-
Masné a Brno-Tufany.

Nejvyssi koncentrace byly v priméru za roky
2010-2017 meéteny na dopravnich stanicich (T), na
méstskych pozad’ovych lokalitach (UB) se koncen-
trace pohybovaly zhruba na 92 % trovné koncen-
traci dopravnich lokalit, pfedméstské pozadové
lokality na zhruba 80 % a regionalni pozadova
lokalita Mikulov-Sedlec (REG) na 72 % hodnot
koncentraci dopravnich lokalit. Lze tedy konsta-
tovat, Ze regionalni pozadi PM,, tvofi zhruba 70 %
nejvysSich koncentraci méfenych na dopravnich
lokalitach. Koncentrace na méstskych a predmeést-
skych pozad’ovych stanicich velmi dobte kopiruji
koncentrace venkovské pozad’ové stanice Mikulov-
Sedlec. V tomto roce totiz doslo témét na vSech
dopravnich stanicich ke zlepSeni proti roku 2016,
naopak u pozad’ovych stanic doslo ¢asto k mirnému
zhorseni. Svij vliv pak mélo také vyznamné zhor-
Seni v lokalité Brno-Masna, kde doslo k lokalnimu
ovlivnéni (viz vyse). Avsak i tak dochazi k nejvyz-
namngéjSimu poklesu v koncentracich PM,, pravé na
dopravnich stanicich, coz miize byt v dasledku
neustalé obnovy vozového parku a zpfisiiovani
emisnich limit pro nové vozy. Pozitivni vliv mize
mit napifiklad i postupnd nahrada dieselovych
autobust dopravniho podniku za vozy pohanéné
zemnim plynem.

Co se tyce ¢astic PM, ; na izemi aglomerace Brno
plati, ze imisni limit pro primérnou ro¢ni kon-
centraci byl v minulosti pfekracovan pouze na
dopravou zatizenych lokalitach (obr. V.2.2), kon-
centrace na pozad'ovych lokalitich imisni limit
nepiekracuji. Nejvyssi hodnota primérné ro¢ni
koncentrace PM,; byla v roce 2017 naméfena na
stanici Brno-Lany (20,9 pg.m”) a Brno-Détska
nemocnice (20,8 pg.m”). Zadna jina lokalita
nepiekro¢ila hodnotu 20 pg.m”, coZ je piisn&jsi
hodnota imisniho limitu, ktera bude v platnosti od
roku 2020. Imisni limit platny v roce 2017 (25
pg.m)nebyl prekroen na zadné lokalité. Tak jako
v ptipadé PM,, neni z lokality Brno-Svatoplukova

Vystaviste, Brno-Arboretum, Brno-Kroftova, Brno-
Lany, Brno-Zvonarka and Brno-Sobésice locations.
On the other hand, an increase of the PM,, annual
average concentration occurred, apart from the
Brno-Masna station, also at ,the Brno-Détska
nemocnice, Brno-Turany, Brno-Uvoz (hot spot) and
Brno-Lisen locations. Increases and decreased
ranged up to 2 ug.m”. If mean values (medians)
were considered instead of average values, being
affected by outliers, a decrease would result at all
the stations apart from the Brno-Masna and Brno-
Turany stations.

The highest concentrations on an average for
2010-2017 were measured at traffic stations (T);
the concentration values for urban background
locations (UB) were around 92% of the con-
centration levels at traffic locations, the concen-
tration values for suburban background locations
varied around 80% of the concentrations at traffic
locations and the concentration value measured at
the regional background location Mikulov-Sedlec
was at 72% of the concentrations measured at
traffic locations. It can thus be stated that the
regional background for PM,, corresponds to
approximately 70% of the highest concentrations
measured at traffic locations. The concentrations at
urban and suburban background stations trace well
the concentrations at the Mikulov-Sedlec rural
background station. This year, specifically, an
improvement took place at all the traffic stations,
while a slight deterioration often occurred at the
background stations. A significant deterioration at
the Brno-Masna location had also its particular
effect, where a local impact occurred (see the
previous text). Even though, the most significant
decrease of PM,, concentrations occured at traffic
stations particularly, that can be attributed to
continuous renewal of vehicle fleet and tightening of
emission limits for new cars. Gradual replacement
of the transport company diesel buses by vehicles
fuelled by natural gas may, as an example, have a
positive effect.

Concerning PM, ; particulates at the territory of the
Brno agglomeration, it applies that the pollution
limit level for the average annual concentration was
exceeded in the past only at locations with traffic
load (Fig. V.2.2), the pollution limit levels are not
being exceeded at the background locations. In
2017, the highest PM,; annual average concen-
tration was measured at the Brno-Ldany (20.9
ug.m”) and Brno-Détska nemocnice (20.8 ug.m”)
stations. No other location exceeded the value of 20
ug.m’ which is a stricter value of the pollution limit
to be in force from 2020. The pollution limit of 2017
in force (25 ug.m’) was not exceeded at any of the
locations. Similarly to PM,, evaluation, insufficient
amount of data is available from the Brno-
Svatoplukova location for evaluation due to local
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zdlvodu stavebnich uprav dostatek dat k posu-
zovani. V roce 2017 doslo k poklesu primérnych
ro¢nich koncentraci PM,; proti roku 2016 pouze
v lokalitach Brno-Zvonatka a Brno-LiSeii. Ostatni
lokality zaznamenaly mirny nartist koncentraci,
nejvice pak stanice Brno-Détskd nemocnice (o 2,5
pg.m). Primérné hodnoty koncentraci byly,
obdobné jako v ptipadé¢ PM,,, ovlivnény Spatnymi
rozptylovymi podminkami v lednu a Gnoru. Z hod-
noceni medidnu koncentraci PM, ; vSak vyplyva, ze
doslo k poklesu koncentraci na vsech lokalitach
s vyjimkou lokalit Brno-Dé&tska nemocnice a Brno-
Tufany, kde koncentrace zustaly piesné na hod-
notach z roku 2016. Medidnové hodnoceni tedy
naznacuje, ze i pies velmi vysoké koncentrace PM,,
a PM,; ze zacatku roku dané nepiiznivymi me-
teorologickymi podminkami, dochézi v aglomeraci
Brno k dlouhodobému zlepsovani kvality ovzdusi.

V roce 2017 byl piekrocen imisni limit pro 24ho-
dinovou koncentraci PM,, na tfech lokalitach —
jedné dopravni (Brno-Zvonarka) a dvou méstskych
pozad'ovych (Brno-Masnd a Brno-Détska ne-
mocnice; obr. V.2.3). Uzemi aglomerace Brno bylo
navic ovlivnéno dalkovym transportem zneCist'u-
jicich latek ze severovychodnich smeérd. Vysoké
koncentrace se v lednu a tnoru vyskytovaly v celé
stiedni Evropé, koncentrace v nedalekém Rakousku
byly téméf totozné jako v Brné. Vys§si pocet dni s pie-
kro¢enou hodnotou imisniho limitu pro denni
koncentraci PM,, se tak vyskytoval imimo aglo-
meraci Brno. Pro srovnani za cely rok 2016 byla
v Mikulové naméfena pouze tfi prekroceni. Velmi
podobné to bylo i v centru Brna; stanice Brno-
Détska nemocnice piekrocila do 17. tnora hodnotu
24hodinového imisniho limitu 30krat, ve zbytku
roku pak jiz jen 6krat. Posledni 36. ptrekroCeni
24hodinové hodnoty imisniho limitu, které zna-
menalo, Ze v lokalit¢ byl ro¢ni imisni limit pfe-
kroCen, nastalo na Silvestra vlivem novoro¢nich
oslav. Z hlediska kvality ovzdusi lze rok 2017
rozdélit na dvé ¢asti: do 17. tnora a po 17. inoru.
Cast roku po 17. tnoru byla velmi piizniva, nizké
hodnoty dokazaly kompenzovat vysoké hodnoty ze
zacatku roku natolik, Ze u nékterych stanic ani
nedoslo ke zhorseni proti roku 2016. Rovnéz pocet
dni s prekrocenou hodnotou imisniho limitu pro
denni koncentraci PM,, byl po 17. inoru nizky,
avsak vysoky pocet téchto dni do 17. tinora pted-
znamenal vétsi pocet stanic s prekrocenym ro¢nim
imisnim limitem. Na dopravnich lokalitich byly
vletech 2008-2017 meéfeny v pruméru nejvyssi
24hodinové koncentrace PM,,, koncentrace mést-
skych pozad’'ovych lokalit se pohybuji na téméer

construction activities. Compared to 2016, there
was a reduction in the average annual concen-
trations of PM,; only at the Brno-Zvonarka and
Brno-Lisen locations in 2017. The other locations
recorded a slight increase, the highest at Brno-
Détskda nemocnice (by 2.5 ug.m”). Similarly to PM,,
data, the average concentration values were
affected by bad dispersion conditions in January
and February. However, it follows from evaluation
of median concentration values of PM, ; that a de-
crease occurred at all the locations except for the
Brno-Détska nemocnice and Brno-Turany locations
where the concentrations remained precisely at the
levels of 2016. Thus, the median evaluation
indicates that even with very high concentrations of
PM,,and PM, ; at the beginning of the year, entailed
by unfavourable meteorological conditions, there is
a long-term improvement of the air quality in the
Brno agglomeration.

In 2017, the pollution limit for 24-hour PM,,
concentration was exceeded at three locations — one
traffic (Brno-Zvonarka), and two background
locations (Brno-Masnd and Brno Détskda ne-
mocnice, Fig. V.2.3). In addition, the territory of the
Brno agglomeration is affected by long-range
transport of polluting substances from the north-
east directions. High concentrations occurred
across the whole Central Europe in January and
February, the concentrations in nearby Austria
were nearly identical with those in Brno. Thus, a hig-
her number of days exceeding the pollution limit
value of PM,, daily concentration occurred also
outside the Brno agglomeration. Throughout 2016,
for comparison, only three instances exceeding the
limit occurred in Mikulov. A similar situation was
also in the Brno centre, the Brno-Détska nemocnice
station exceeded the 24-hour pollution limit 30
times until 17 February, and only 6 times during the
remaining part of the year. The last, 36" instance of
exceeding the 24-hour pollution limit signifying that
the annual pollution limit was exceeded in the
location, occurred on the New Year's Eve due to new
year celebrations. In view of air quality, 2017 can by
divided into two parts: until 17 February and after
17 February. The part after 17 February was very
favourable, the low values could compensate the
high values at the beginning of the year, so that at
some stations there was no deterioration compared
to 2016. Also, a number of days exceeding the
pollution limit of PM,, daily concentration was low
after 17 February, but high number of these days
until 17 February led to a higher number of stations
with exceeded annual pollution limit. On average,
the highest 24-hour PM,, concentrations were
measured at traffic locations in the 2008-2017
period, the concentrations at the urban background
locations range nearly at the same level as
concentrations at traffic locations (99%) and
suburban background locations monitor con-
centrations at about the level of 83% of traffic
locations (Fig. V.2.4).
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shodné urovni jako koncentrace lokalit dopravnich
(99 %) a predméstské pozadové lokality meéri
koncentrace zhruba na trovni 83 % dopravnich
lokalit (obr. V.2.4).

Benzo[a]pyren

Zastupcem polycyklickych aromatickych uhlovo-
dikt (PAH) v legislativé je benzo[a]pyren (podrob-
né&jikap. [V.2). PAH jsou naizemi aglomerace Brno
méfeny na dvou lokalitach — v dopravou zatizeném
centru mésta (Brno-Masna) a v rezidenénim pozadi
na sidlisti (Bmo-Lisen). Jako pozadi Jihomorav-
ského kraje slouzi lokalita Kuchatrovice. Zatimco
koncentrace na dopravni lokalit¢ Brno-Masna
vletech 2008-2012 ptekracovaly hodnotu imisniho
limitu, koncentrace v lokalit¢ Brno-Lisenl ji ne-
prekrocily ani jednou. V letech 2013-2015 drama-
ticky poklesla koncentrace v lokalit¢ Brno-Masna
az na uroven 50 % koncentrace z roku 2012, kon-
centrace byly totozné jako na pozadové lokalité
Brno-Lisen ¢i venkovské pozad'ové lokalité¢ Kucha-
fovice. V roce 2016 doslo k mirnému narGstu
koncentraci benzo[a]pyrenu v lokalit€¢ Brno-Masna,
naopak v lokalitich Brno-LiSeii a Kuchatovice
doslo k mirnému poklesu koncentraci (obr. V.2.6).
Hodnoty koncentraci benzo[a]pyrenu jsou v jed-
notlivych c¢éastech roku velmi rozdilné. Zatimco
v1ét& jsou koncentrace velmi nizké (< 0,5 ng. m”),
vzimé se pohybuji v maximech az kolem 4 ng.m".
To je zplisobeno nepfiznivymi meteorologickymi
arozptylovymi podminkami a dale také vysSimi
hodnotami regionalniho pozadi zplisobenymi
emisemi z lokdlnich topenist NejvyznamnéjSim
zdrojem benzo[a]pyrenu v ramci celé CR je
vytapéni domacnosti (obr. 1V.2.9). Vytapéni do-
macnosti je v provozu prakticky pouze v topné
sezon¢ a zaroven je v ramci Jihomoravského kraje
spolu se sektorem dopravy, primyslu a zemédé€lstvi
nejvyznamnéjSim zdrojem suspendovanych Eastic,
na které jsou PAH vazany. Vytapéni domacnosti tak
béhem chladné ¢asti roku plo$né zvedne pozad’'ové
koncentrace v celém kraji. V topné sezoné tak mo-
hou byt v malych sidlech Jihomoravského kraje
slokalnimi topeniSti méfeny podstatné vyssi kon-
centrace PAH neZ v aglomeraci Brno s centralnim
zasobovanim teplem (CZT) a teplarnami vyuziva-
jicimi jako palivo zemni plyn (obr. 1V.2.6). Tato
situace byla podlozena méfenimi jiz v letech 2015
22016 (CHMU 2016; CHMU 2017). Podobng byly
posouzeny dalsi dvé lokality v topné sezon¢ roku
2017 a ptestoze béhem kampané¢ nedoslo k vyraz-
nému zhorsSeni kvality ovzdusi, stacilo vyrazné;jsi
ochlazeni a intenzivngjsi topeni k tomu, aby denni

Benzola]pyrene

Benzo[alpyrene acts as a representative of poly-
cyclic aromatic hydrocarbons (PAHs) in the
legislation (in detail see Chap. IV.2). PAHs are
measured at two locations in the territory of the
Brno agglomeration — in the centre of the city with
high traffic load (Brno-Masna) and in a residential
background location (Brno-Lisen). The Kucharo-
vice location serves as a background location for
the Southern Moravian region. While the value of
the pollution limit level was exceeded at the
transport location of Brno-Masna in 2008-2012,
the concentrations at the Brno-Lisen location never
exceeded this limit. In 2013-2015 the concentration
at Brno-Masna decreased dramatically to a level of
50% of the concentration in 2012 and the con-
centration was identical with the Brno-LiSen
background location or with the rural Kucharovice
background location. In 2016, there was a slight
increase in the benzo[a]pyrene concentration at the
Brno-Masna location while there was a slight
decrease in the concentrations at the Brno-Liser
and Kucharovice locations (Fig. V.2.6). The con-
centration values of benzo[alpyrene largely differ
for seasons of the year. While the concentrations are
very low in the summer (< 0.5 ng.m"), these vary at
a maximum of about 4 ng.m” in the winter. This is
a consequence of unfavourable meteorological and
dispersion conditions and also of higher level of
regional background caused by emissions from
local heating. Household heating is the most
important source of benzo[a]pyrene in the Czech
Republic (Fig. 1V.2.9). Household heating is
practically operated during the cold part of the year
only and within the South-Moravian region it is,
together with the transport, industry and agri-
cultural sectors, simultaneously the most significant
source of suspended particulars to which the PAHs
are bound. Thus, in the cold part of the year, the
household heating increases the area background
concentrations within the region. Therefore, in the
heating season, substantially higher PAHs concen-
trations can be measured in small settlements of the
Southern Moravian region with local heating units
than in the Brno agglomeration with central heat
supply (CZT) and heating plants using natural gas
as a fuel (Fig. 1V.2.6). This situation was already
documented by measurements in 2015 and 2016
(CHMU 2016, CHMU 2017). Similarly, in the 2017
heating season, another two locations were eva-
luated and, although there was no great deterio-
ration in air quality in this period, stronger cooling
and more intense heating were sufficient to increase
the benzo[alpyrene daily concentrations at Mo-
ravany and Ostopovice to ten times the level at
Brno-Lisen measured on the same day (Fig. IV.2.6).
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koncentrace benzo[a]pyrenu v Moravanech a Osto-
povicich ptekrocCily az desetinasobné koncentrace
mefené ve stejny den v Brné-Lisni (obr. IV.2.6).

Z hlediska dlouhodobého vyvoje se koncentrace
aglomerace Brno, podobné jako Praha ¢i zoéna
Severozapad, pohybuji v tésné blizkosti imisniho
limitu, zhruba na poloviné celorepublikového
praméru. Obecné v Brn¢ dlouhodobé plati, ze se
koncentrace pohybuji pod hodnotou imisniho
limitu.

Oxid dusicity

Na tzemi aglomerace Brno dochéazelo v ptedcho-
zich letech k prekracovani imisniho limitu pro
priameérnou ro¢ni koncentraci NO,, av§ak pouze na
dopravou nejzatizengjsich lokalitich umisténych
v zastavb¢ tvorici kanon (Brno-Svatoplukova
aBrno-Uvoz (hot spot)). Koncentrace na doprav-
nich lokalitach, umisténych v otevieném prostran-
stvi, tento limit nepfekracuji (Brno-Zvonaika
aBrno-Vystavisté; obr. V.2.5). Imisni limit pro
hodinovou koncentraci NO, (200 pg.m”) nebyl
ptekrocen na zadné lokalite.

Proti roku 2016 zaznamenaly nartist koncentraci
NO, vSechny pozad’'ové stanice. Naopak u vsech
dopravnich lokalit doSlo k mirnému poklesu
koncentraci. Nejvice pak v lokalit¢ Brno-Svato-
plukova, ktera vSak ze zacatku roku nékolik dni
neméfila kviali stéhovani stanice a vystavbé
zastavky, coz bylo v dobé, kdy byly koncentrace
vysoké. Presto naméfila dostatek dat pro vypocet
primérné ro¢ni koncentrace. Na dopravnich
lokalitach se tedy pievazné projevil zbytek roku,
kdy byly meteorologické podminky, a s tim spojena
rozptylova situace, velmi dobra. Na pozad'ovych
lokalitach, kde jsou koncentrace nizké, se tento
efekt tolik neprojevil a nedoslo tak k dostatecné
kompenzaci vysokych hodnot ze zacatku roku (obr.
V.2.5). I ptes pokles koncentraci na dopravnich
lokalitdch byl na stanicich Brno-Svatoplukova
aBrno-Uvoz (hot spot) prekroden imisni limit pro
pramérnou ro¢ni koncentraci NO, i vroce 2017 (tab.
XIIL8).

Trend koncentraci je na vSech stanicich ve sle-
dovaném obdobi pomérné vyrovnany, na rozdil od
suspendovanych c¢éastic nejsou hodnoty kon-
centraci tolik ovlivnény meteorologickymi podmin-
kami. Roli hraje pfedevS§im intenzita dopravy
v blizkosti stanice.

PrestoZe je na vybranych lokalitach v aglomeraci
Brno ptekracovan imisni limit pro primérmou ro¢ni
koncentraci NO,, Ize fici, Ze tyto koncentrace v pru-

In view of long-term trends, concentrations in the
Brno agglomeration, similarly to Prague or the
North-West zone, range closely to the pollution limit
at approximately half of the country-wide average.
In general, the concentrations in Brno fluctuate
below the pollution limit in the long run.

Nitrogen dioxide

The pollution limit level for the average annual
concentration of NO, was exceeded in the territory
of the Brno agglomeration in the past years, but only
at the locations with the highest traffic load located
in built-up areas forming a canyon (Brno-Svato-
plukova and Brno-Uvoz (hot-spot)). Concentrations
at traffic locations situated in open areas (Brno-
Zvonarka, Brno-Vystaviste; Fig. V.2.5) do not
exceed this pollution limit. The pollution limit level
for the hourly NO, concentration (200 ug.m") was
not exceeded at any location.

Compared to 2016, there was an increase in NO,
concentrations at all the background stations. On
the other hand, a slight decrease of concentrations
occurred at all the traffic locations. The most at the
Brno-Svatoplukova location which was not, ho-
wever, in operation for a few days at the beginning
of the year due to relocation of the station and
construction of a stop at a period with high con-
centrations. Even though, it collected sufficient
amount of data for calculation of the annual
average concentration. The remaining part of the
year affected mostly the traffic locations when the
meteorological conditions and related dispersion
situation were very good. For the background
locations, with low concentrations, this effect was
not so much reflected and there was not a sufficient
compensation of high values from the beginning of
the year (Fig. V.2.5). Despite the decrease of
concentrations at traffic locations, the pollution
limit for NO, annual average concentration was
exceeded at the Brno-Svatoplukova and Brno-Uvoz
(hot spot) stations also in 2017 (Tab. XII1.8).

The trend in concentrations is rather stable at all the
Stations in the monitored period as the concen-
tration values are not as much affected by meteo-
rological conditions, in opposite to suspended
particulars. A role is primarily played by a traffic
intensity close to the station.

Although the pollution limit value for the average
annual NO, concentration is exceeded at selected
locations in the Brno agglomeration, it can be
confirmed that on average these concentrations
reach approximately the same values as the level of
the country-wide average. Out of three agglome-
rations in the Czech Republic, Brno has the best
situation in the long run. There was a substantial
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méru dosahuji pfiblizné stejnych hodnot, jako ¢ini
celorepublikovy pramér. Ze tif aglomeraci CR je na
tom Brno dlouhodobé nejlépe. V piipad¢é hodino-
vych koncentraci dochazi v nékterych letech
vyraznému narustu (2006, 2010) —jedna se zejména
o roky, kdy doslo k vyraznému zhorSeni kvality
ovzdusi v chladné ¢asti roku vlivem nepfiznivych
rozptylovych podminek (2006) ¢i velmi dlouhé
topné sezony (2010).

Prizemni ozon

Monitoring ptizemniho ozonu (O,) byl na uzemi
aglomerace Brno v roce 2017 provadén na ¢tyfech
lokalitach: pozadové koncentrace jsou méfeny
stanicemi Brno-Tufany, Brno-Lany a Brno-Détska
nemocnice. Dale je ozon méfen v dopravou
zatizeném centru mésta na stanici Brno-Zvonarka.
Pro srovnani byla opét zatazena i regionalni poza-
dova lokalita v Mikulové-Sedleci. Koncentrace
regionalni pozadové lokality Mikulov-Sedlec
dlouhodob¢ piekracuji hodnotu imisniho limitu
pfizemniho ozonu danou jako pramér za 3 roky.
Obdobné koncentrace jsou méteny i v lokalité Brno-
Tufany. Tam sice koncentrace v roce 2014 nepte-
krocila hodnotu imisniho limitu, ale v letech 2015 az
2017 diky nadpramérné teplym rokiim tuto hodnotu
opét piekrocila. V letech 2016 a 2017 dokonce byl
pocet piekroceni hodnoty imisniho limitu v pri-
méru za 3 roky vyssi nez v lokalité¢ Mikulov-Sedlec.
Na meéstskych pozadovych lokalitich Brno-Lany
aBmo-Détska nemocnice nedosahuji koncentrace
tak vysokych hodnot jako na stanici Brno-Tufany
ataké pocCty prekroCeni nejsou tak vysoké jako
v Brné-Tutanech ¢i v Mikulové-Sedleci. Pocty pie-
kroceni vSak v roce 2017 proti pfedchozimu roku
méieny na dopravni lokalit¢ Brno-Zvonarka. I tak
jsou hodnoty zhruba pétinové proti predméestské
pozad’ové lokalité Brno-Tufany (obr. V.2.7).

Ostatni latky

Koncentrace SO, byly, podobné jako v minulych
letech, vyrazné pod hodnotou imisniho limitu, coz
je zohlednéno i v omezenim poctu stanic, které SO,
meti. Na stanicich Brno-Lény a Brno-Tufany byla
vroce 2017 naméfena shodnd nejvyssi hodinova
hodnota SO, — 36,0 pg.m°. Imisni limit pfitom ¢ini
350 pg.m pro hodinovy primér a 125 pg.m pro
24hodinovy primér. Celoro¢ni primér byl na obou
stanicichniz§inez 5 pg.m".

Ro¢ni imisni limit pro benzen (5 pg.m”) nebyl
piekrofen na zadné stanici. Nejvy$$i roéni pri-
mérna koncentrace byla naméfena na stanici Brno-
Uvoz (hotspot)—1,9 pg.m .

increase in cases of exceeding the hourly concen-
tration limits in some years (2006, 2010) —mostly in
years with much worse air quality in the cold season
of the year as a result of poor dispersion conditions
(2006) or a very long heating season (2010).

Tropospheric ozone

Monitoring of tropospheric (O,) was performed in
2017 at four locations in the territory of the Brno
agglomeration — background concentration values
are measured at the Brno-Turany, Brno-Lany and
Brno-Détska nemocnice locations. Ozone is also
measured at the Brno-Zvonarka station in the centre
with high traffic levels. For comparison purposes,
the regional background station at Mikulov-Sedlec
was also included. In the long term, concentrations
at the Mikulov-Sedlec location exceed the tropo-
spheric ozone pollution limit level given as an ave-
rage over 3 years. Similar concentrations are also
measured at the Brno-Turany location. While the
pollution limit level was not exceeded here in 2014,
this value was again exceeded in the period from
2015 to 2017 because of the above-average warm
years. In 2016 and 2016 the number of instances
exceeding the pollution limit level as an average
over 3 years was actually higher than at the Miku-
lov-Sedlec location. Concentrations at the Brno-
Lany and Brno-Détska nemocnice urban back-
ground locations do not attain as high values as
those in the Brno-Turany station and neither the
number of instances exceeding the limit are as high
as at Brno-Turany or Mikulov-Sedlec. However, the
number of instances exceeding the limit increased
in2017 in comparison with a year earlier. The
traffic location of Brno-Zvonarka has long had the
lowest concentration values measured. Actually, the
values are at a level of approximately one fifth of
that at the Brno-Turany urban background location
(Fig. V.2.7).

Other pollutants

Similarly to previous years, concentrations of SO,
were largely below the pollution limit, which has
been considered in limiting a number of stations
monitoring SO,. In 2017, the Brno-Ldny and Brno-
Turany stations measured the highest identical
hourly value of SO, — 36.0 ug.m”. The pollution
limit is set to 350 ug.m” for hourly average and 125
ug.m” pro 24-hour average. The annual average
was lower than 5 ug.m in both stations.

The annual pollution limit for benzene (5 ug.m”)
was not exceeded at any station. The highest annual
average concentration was measured at the Brno-
Uvoz (hot spot) station—1.9 ug.m’™.
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Problémem v aglomeraci Brno neni ani zadny ze
Ctyt t€zkych kovu, jez maji v legislativé zakotven
imisni limit, tedy arsen, nikl, olovo a kadmium.

V.2.2 Emise v aglomeraci Brno

V soucasné dob¢ je na izemi aglomerace Brno
individualné evidovano cca 590 provozoven zdroji
zneciStovani ovzdu$i zatazenych do databaze
REZZO 1 a 2. Na celkovych emisich se jich vyz-
namnéji podili pouze nékolik desitek. Jedna se
pfedev§im o teplarenské zdroje (Teplarny Brno,
a.s.), spalovnu komunalniho odpadu (SAKO Brno,
a. s.) a n€kolik provozoven zpracovatelského pri-
myslu (slévarna REMET, s.r.o., Eligo, a.s. nebo
Brnénska obalovna, s.r.o. Chrlice). Zdrojem emisi
TZL jsou také recykla¢ni linky stavebnich odpadd,
které jsou provozovany jak na piimo urcenych
lokalitach (napf. Recyklace Brno-Cernovice), tak
ina dalSich mistech, na kterych jsou provadény
napf. demoli¢ni prace. Podle vystupii SLDB 2011
prevladaji u vytapéni domacnosti centralni zdroje
tepla (cca 54 % bytl), dale pak plynové kotelny
alokalni plynové kotle (dohromady cca 37 % byth).
Pouze v malé ¢asti bytového fondu, pfedev§im
vokrajovych Castech mésta, je vyuzivano jako
palivo uhli, dfevo, popf. koks. Stejné€ jako u bytd je
vétsi ast budov komunalni sféry napojena na CZT,
popf. na vlastni plynové kotelny.V obdobi let
2008-2016 doslo u vyse uvedenych vyznamnéjsich
zdrojt k poklesu vSech sledovanych emisi. U emisi
TZL souvisi tento pokles s modernizaci, popi. ukon-
¢enim provozu nékterych technologickych vyrob,
predev§im slévaren (napt. Slévarny Zetor nebo
Smeral). Jedinym vyznamné&j§im zdrojem emisi
TZL je podle aktualnich tdaji souhrnné provozni
evidence Eligo, a. s., specializovany na vyrobu su-
Senych mléénych produkt. Nasleduji slévarenské
provozy (napft. Slévarna HEUNISCH Brno), unichz
lze vedle vykazanych emisi TZL ocekavat také
urCity podil obtizné stanovitelnych fugitivnich
emisi.

U emisi SO, mé rozhodujici podil spalovna komu-
nalniho odpadu SAKO Brno, a. s. K vyraznému
snizeni emisi teplarenskych zdroji doslo nejprve
omezovanim spalovani vysokosirnych topnych
oleju a naslednym ptechodem na vyhradni vyuziti
zemniho plynu.

Emisni zatizeni Brna je z celorepublikového
hlediska ponékud specifické. Bodové zdroje
provozované na jeho tizemi jsou az na vyjimky
minoritni a vyznamny podil emisi pochazi z do-
pravy nebo z lokalniho vytapéni domacnosti (obr.

None of four heavy metals having a pollution limit
set in the legislation, namely arsenic, nickel, lead,
and cadmium, presents a problem for the Brno
agglomeration.

V.2.2 Emissions in the Brno agglomeration

At the present time, approx. 590 places of operation
of sources of air pollution included in the REZZO 1
and REZZO 2 databases are individually registered
in the territory of the Brno agglomeration. Only
several dozen of them have a substantial effect on
overall emissions. These are primarily heating
sources (leplarny Brno, a.s.), communal waste in-
cinerators (SAKO Brno, a.s.) and a few places of
operation of the processing industry (Slévdrna
REMET foundry, s.r.0., Eligo, a.s., or Bruénskd oba-
lovna, s.r.o. — Chrlice). The sources of SPM include
also recycling lines of construction waste being
operated both at a given location (e.g. Recyklace
Brno-Cernovice) and at other places where the
activities are undergoing, for example, demolitions.
According to the outputs of SLDB 2011, central
heating sources predominate in heating households
(54% of apartments), followed by gas boilers and
local gas boilers (together 37% of apartments).
Coal, wood or coke is used as a fuel in only a small
part of the apartment fund, primarily at the
periphery of the city. Similarly, a large portion of the
buildings of the communal sphere are connected to
central heating sources or have their own gas
boilers.

There was a decrease in monitored emissions at the
above-mentioned more significant sources in the
2008-2016 period. For SPM emissions, this de-
crease relates to renewal or termination of opera-
tion of some technological production processes,
especially foundries (e.g. Slévdrna Zetor and
Smeral foundries). Based on current data in the
summary operating records, a single more impor-
tant source of SPM emissions is Eligo, a.s. which
specialises in the production of dried milk products.
This is followed by foundry operations (e.g.
Slévarna HEUNISCH Brno) for which, in addition
to reported SPM emissions, a certain fraction of
difficult-to-identify fugitive emissions can also be
expected.

A decisive share of SO, emissions originates from

the SAKO Brno, a.s., communal waste incinerator.

The emissions from heating plant sources were sub-

stantially reduced by first reducing combustion of
high-sulphur heating oils and by subsequent transi-

tion to the exclusive use of natural gas as a fuel.

Country-wide, the emission load of Brno is rather
specific. The point sources operated at its territory
are minor, with some exceptions, and significant
parts of the emissions originate from transport or
local household heating (Fig. V.2.10). The biggest
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V.2.10). Nejvétsi podil emisi TZL pochazi z vy-
tapéni domdcnosti, nejvic emisi SO, produkuje
SAKO Brno a Brnénska obalovna, s.r.o. — Chrlice.
Zmény ve skladbé vozového parku piedevsim u sil-
ni¢nich vozidel ovliviiuji rozlozeni emisi NO,.
Aktualné provadéné zpracovani zaznamil pofizo-
vanych pti STK v letech 2007-2016 (pfedbézné vy-
stupy studie CDV Brno, v.v.i.) naznacuji vyznam-
ny pokles emisi NO, mezi lety 2008 az2016. I pres-
to se doprava podili na emisich NO, vicnez 45 %.

V.2.3 Shrnuti

Z hlediska kvality ovzdusi a ochrany zdravi obyva-
telstva jsou v aglomeraci Brno problematické
nejzatizenéjsi dopravni lokality. Centrem mésta
denné projizdi vysoky pocet aut vcetné tranzitni
dopravy. V mistech, kde je dopravni tepna vedena
kanonem v zastavbé, nedochazi k dostateénému
provétravani lokalit a dlouhodobé dochazi k pte-
krac¢ovani imisnich limitd pro 24hodinovou
koncentraci PM,, a primérnou ro¢ni koncentraci
NO,. V otevienych dopravnich lokalitach s podob-
nou intenzitou dopravy k piekracovani imisnich
limit dlouhodobé nedochazi. V ptipad¢ pozad'o-
vych lokalit jsou zcela zasadni meteorologické
podminky béhem topné sezony.

V aglomeraci Brno nebyly plnény v obdobi od roku
2010 imisni limity v pfipad¢ suspendovanych ¢astic
(PM,,1 PM,;), NO,, benzo[a]pyrenu a ptizemniho
ozonu (tab. V.2.1). V roce 2017 doslo k mirnému
prekroceni imisniho limitu pro 24hodinovou kon-
centraci PM,, na jedné dopravni a dvou pozad’ovych
stanicich. Imisni limit pro primérnou roé¢ni
koncentraci NO, byl piekrocen na dvou stanicich
(Brno-Svatoplukova a Brno-Uvoz (hot spot))
uzavienych v kalonu zastavby. Dale byl pfekrocen
imisni limit pro pfizemni ozon, avSak pouze
v lokalité¢ Brno-Tufany leZici na okraji mésta.

V.2.4 Koncentracni rlizice pro aglomeraci
Brno (lokalita Brno-Tufany)

Stanice Brno-Tufany se nachazi v aredlu brnén-
kého letisté, 7,5 km vzdusnou ¢arou od centra Brna.
Jedna se o predméstskou pozadovou stanici,
umisténou v otevieném prostoru pobliz pfistdvaci
dréhy. Senzor rychlosti vétru je umistén ve stan-
dardni vySce 10 m nad zemi. NizZe jsou uvedeny
ruzice pro hodnoceny rok 2017, ale i souhrnné
ruzice pro predchazejici pétileté obdobi 2012-2016.
Z ruzic je mozné posuzovat, jakd byla mira zne-
¢isténi ptiriznych smérech arychlostech vétru.

Vétrna razice pro rok 2017 ukazuje prevazujici
severozapadni smér vétru. Nejcastéji se rychlosti

share of SPM originates from household heating,
the most SO, emissions are produced by SAKO Brno
and Brnénskda obalovna, s.r.o. — Chrlice. Changes in
composition of the vehicle fleet, mainly of road
vehicles, affect the distribution of NO, emissions.
Currently carried out evaluation of records
registered during technical inspections between
2007 and 2016 (preliminary output of a study by
CDV Brno, p.r.i.) suggests a significant decrease of
NO, emissions between 2008 and 2016. Even
though, the transport contributes more than 45%
to NO, emissions.

V.2.3 Summary

From the viewpoint of air quality and protection of
public health, the transport locations with the
highest traffic levels are problematic in Brno. A high
number of cars including transit transport passes
daily through the city centre. At places where this
thoroughfare goes through a canyon in built-up
areas, there is insufficient ventilation of the loca-
tions and the pollution limit levels are consistently
exceeded for 24-hour concentrations of PM,, and
the average annual concentrations of NO,. At traffic
locations situated in open areas, with a similar
traffic intensity, the concentrations do not exceed
the pollution limits in the long run. Meteorological
conditions in the heating season are fundamental
for background locations.

Since 2010, the pollution limit levels have been
exceeded in the Brno agglomeration for suspended
particulates (PM,,and PM, ), NO,, benzo[a]pyrene
and tropospheric ozone (Tab. V.2.1). In 2017, the
pollution limit level was slightly exceeded for the
24-hour PM,, concentration at one traffic and two
background stations. The pollution limit for annual
average NO, concentration was exceedeg’ at two
stations (Brno-Svatoplukova and Brno-Uvoz (hot
spot)) enclosed in a built-up canyon area. The pol-
lution limit level was also exceeded for tropospheric
ozone, but only at the Brno-Turany location situated
at the periphery of the city.

V.2.4 Pollution roses for the Brno
agglomeration (Brno-Tufany
location)

The Brno-Turany station is located at the Brno
airport area, 7.5 km in the straight direction from
the Brno centre. It is a suburban background station
situated in an open area near to the landing runway.
The wind speed sensor is placed 10 m above the
ground. The concentration roses for 2017 as the
evaluated year, but also for previous five-year
period of 2012-2016 are presented in the following
description. A level of pollution in relation to
varying direction and speed of wind can be assessed
from the pollution roses.
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vétru pohybovaly v intervalu 2,5 a7 7,5 m.s ™ (obr. 7,
Ptiloha III). Vyssi rychlosti byly zaznamenany jen
ojedinéle. Pfi srovnani s vétrnou ruzici z pred-
choziho pétiletého obdobi je mozné vidét, ze
rychlosti vétru se v roce 2017 nijak vyznamné ne-
lisily od obdobi 2012-2016, je vsak vidét, Ze bylo

v piedchozich letech vyrazngjsi i proudéni severo-
vychodni a jihovychodni.

Koncentra¢ni rizice pro suspendované castice
PM,, ukazuje nejvyssi miru znecisténi ze severo-
vychodniho sméru. Pfi pohledu na rtzici z pred-
choziho pétiletého obdobi je vidét, ze se rzice
nelisi rozloZzenim sméru zne¢isténi, ale pouze jeho
mirou (obr. 8, Pfiloha III). V roce 2017 byly na za-
catku roku vysoké koncentrace PM,, v dusledku
nepfiznivych rozptylovych podminek a toto je
patrné predev§im na rizici rozdélené na jednotliva
ro¢ni obdobi (obr. 9, Ptiloha III). Koncentra¢ni rd-
zice pro PM,, v zim¢ 2017 ukazuje vysoké kon-
centrace, navic je vidét, Ze pii nizkych rychlostech
vétru bylo toto znecisténi ze vSech smért, protoze v
disledku Spatnych rozptylovych podminek nedo-
chazelo k dostate¢nému rozptylu. Pti vys$Sich
rychlostech vétru a po zbytek roku jsou vyssi
koncentrace pfi severovychodnim sméru (obr. 9,
Priloha III).

Koncentraéni rizice pro NO, v roce 2017 je téméer
totozna s koncentraéni ruzici pro NO, za obdobi
2012-2016 (obr. 10, Ptiloha III). Pti vyssich rych-
lostech vétru ptevazuje, stejné jako v piipadé PM,,,
znedisténi ze severovychodniho sméru, coz pravdé-
podobné souvisi s blizkosti letist¢ Brno-Tufany. Pti
nizsich rychlostech vétru jsou koncentrace zvysené
1 pti severozapadnim sméru. Pfi roz¢lenéni koncen-
traci dle ro¢niho obdobi (obr. 11, Ptiloha III) jsou
nejvetsi koncentrace patrné hlavné v zimnim obdobi
pfiseverovychodnim sméru proudéni.

Koncentracni rtizice pro piizemni ozon za rok 2017
se nijak vyznamne¢ nelisi od koncentra¢ni rizice pro
obdobi 2012-2016 (obr. 12, Ptiloha III). Na rozdil
od koncentra¢nich razic pro PM,, a NO, jsou zde
patrné nejvyssi koncentrace pfi jiznim a predevSim
jihovychodnim proudéni. Stanice Brno-Tufany lezi
jihovychodné od centra Brna a dale na jihovychod
uz najdeme venkovskou oblast. Jihozapadné od le-
tisté jsou okrajové brnénské ctvrti Turany a Chrlice.
Vzhledem k zavislosti koncentraci pfizemniho ozo-
nu na koncentracich a vzdjemném poméru jinych
latek ptirodniho i antropogenniho ptivodu a obec-
nym vzorcim chovani koncentraci ptizemniho
ozonu (viz kap. IV.4), neni piekvapujici, ze praveé
zvenkovskych oblasti na jihu, a pfedevSim pfi

The wind rose for 2017 indicates prevailing north-
western winds. The most frequent wind speeds ran-
ged in the interval from 2.5 to 7.5 m.s ' (Fig. 7, An-
nex I11). The higher speeds were rarely registered. In
comparison with the wind rose of the previous five
year period it can be noted that wind speeds in 2017
did not differ much from the period of 20012-2016,
but it is apparent that north-eastern and south-
eastern currents were more distinct in the previous
years.

The pollution rose for PM,, suspended particulates
indicates the highest level of pollution from the
north-eastern direction. In comparing with the rose
forthe previous five year period it is obvious that the
rose does not differ in the distribution of the pol-
lution direction, but in its rate only (Fig. 8, Annex
111). In 2017, high concentrations of PM,, occurred
at the beginning of the year due to unfavourable
dispersion conditions and this is demonstrated
notably in the rose divided into particular seasons of
the year (Fig. 9, Annex I1l). The PM,, pollution rose
for the winter of 2017 indicates high concentrations
and, in addition, it is apparent that with low wind
speeds the pollution came from all directions as no
sufficient dispersion occurred due to the bad disper-
sion conditions. With higher wind speeds and for the
remaining part of the year the concentrations are
higher at north-eastern direction (Fig. 9, Annex I11).

The pollution rose for NO, for 2017 is nearly iden-
tical with the concentration rose for NO, for the
period of 2012-2016 (Fig. 10, Annex I11). At higher
wind speeds, the pollution from north-eastern
direction prevails, similarly to PM,, situation, which
is probably related to the proximity of the Brno-
Turany airport. At lower wind speeds the con-
centrations are higher at north-western direction. In
dividing the concentrations by seasons of the year
(Fig. 11, Annex IIl), the highest concentrations
appear mainly in the winter season with north-
eastern direction of air flow.

The pollution rose for tropospheric ozone for 2017
does not differ much from the pollution rose for the
period of 2012-2016 (Fig. 12, Annex III). In con-
trast with pollution roses for PM,, and NO,, the
highest concentrations are apparent with southern
and particularly south-eastern current. The Brno-
Turany station is situated south-east of the Brno
centre and further south-east only rural area is
located. South-west of the airport there are peri-
pheral Turany and Chrtice Brno districts. In view of
dependence of concentrations of tropospheric
ozone on concentrations and mutual ratio of other
substances of natural or anthropogenic origin and
of general mode of functioning of tropospheric
ozone concentrations (see Chap. IV.4), it is not
surprising that the ozone concentrations are higher
from the rural areas at south, particularly with
higher wind speeds driving long-range transport
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vyssich rychlostech vétru, které podporuji dalkovy
pienos z teplejsi a dopravné méné zatizené oblasti,
jsou koncentrace ozonu vyssi. Je také jasné vidét
zavislost koncentraci ozonu na teploté vzduchu, kdy
s narUstajici teplotou tyto koncentrace vyznamné
rostou, a pfi teplotach vzduchu nad 30 °C jsou jiz
vysokeé ve vSech sektorech riizice.

from warmer areas with lower traffic intensity. The
dependence of ozone concentrations on the air
temperature is also apparent as the concentrations
increase significantly with increasing temperature,
and with the air temperature above 30 °C these are
already high in all the rose sectors.

CHMU - Informaéni systém kvality ovzdusi 157

CHMI - Air Quality Information System

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2017
Air Pollution in the Czech Republic 2017



V.2 AGLOMERACE - BRNO
V.2 AGGLOMERATION - BRNO

45
40 \ I
35 ™\
&5 \/
£g 30 4] — T
o)
23 -
== 25 4 = = mm
() p—
8 —
£8 20+ — —
oS
c g8
5S 1511 — 5
)
10 5414 — H
5 4+ - o
0 T = = T - - -
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
mmm Brno-Svatoplukova (T) B Brno-Lany (SUB) == prumér dopravni lokality
= Brno-Uvoz (T-hot spot) Brno-Ligeri (UB) average traffic localities (T)
= Brno-Détska nemocnice (UB) = Brno-Arboretum (UB) == prumer regionaini pozadova
= Brno-Kroftova (T) HEE Brno-Masna (UB) average regional background (REG)
. 8 ange= prumeér pozadové lokality
Brno-Zvonarka (T) Brno-Tufany (SUB) average background localities (SUB, UB)
Brno-Vystavisté (T) == Brno-Sobésice (SUB)

o= |V rok / year

Obr. V.2.1 Priamérné ro¢ni koncentrace PM4y na vybranych lokalitach a na jednotlivych typech
stanic, aglomerace Brno, 2008-2017

Fig. V.2.1 Average annual PM;, concentrations in selected localities and at individual types
of stations, agglomeration of Brno, 2008-2017
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Obr. V.2.2 Primérné ro¢ni koncentrace PM; 5 na vybranych lokalitach, aglomerace Brno,

2006-2017
Fig. V.2.2 Average annual PM, 5 concentrations in selected localities, agglomeration
of Brno,2006-2017
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Obr. V.2.3 Pocet dni s koncentracemi PM4q, > 50 ug. m3 v jednotlivych mésicich véetné celkového
poctu prekroceni, aglomerace Brno, 2017

Fig. V.2.3 Number of days with concentrations of PMyy > 50 ug.m~ 3 in individual months, incl. total
number of exceedances, agglomeration of Brno, 2017
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Obr. V.2.4 Pocet piekroceni 24hod. hodnoty imisniho limitu PM4 na vybranych lokalitach
a 36. nejvyssi 24hod. koncentrace PM, na jednotlivych typech stanic, aglomerace
Brno, 2008-2017

Fig. V.2.4 Number of exceedances of 24-hour PM4g limit value in selected localities and the 36th
highest 24-hour concentration PM4 at individual types of stations, agglomeration
of Brno, 2008-2017
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Obr. V.2.5 Primérné roéni koncentrace NO, na vybranych lokalitach a na jednotlivych typech
stanic, aglomerace Brno, 2008—-2017

Fig. V.2.5 Average annual NO, concentrations in selected localities and at individual types
of stations, agglomeration of Brno, 2008—2017
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Obr. V.2.6 Primérné roéni koncentrace benzo[a]pyrenu, aglomerace Brno, 2004-2017
Fig. V.2.6 Average annual benzo[a]pyrene concentrations, agglomeration of Brno, 2004—-2017
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Obr. V.2.7 Pocty pirekro¢eni hodnoty imisniho limitu O3 v priméru za tfi roky, aglomerace Brno,
2006-2017

Fig. V.2.7 Numbers of exceedances of the limit value of O3 in the average for three years,
agglomeration of Brno, 2006-2017
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Obr. V.2.8 Pole 36. nejvyssi 24hod. koncentrace PM4, aglomerace Brno, 2017
Fig. V.2.8 Field of the 36th highest 24-hour concentration of PM,,, agglomeration of Brno, 2017
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Obr. V.2.9 Pole ro¢ni primérné koncentrace NO,, aglomerace Brno, 2017
Fig. V.2.9 Field of annual average concentration of NO,, agglomeration of Brno, 2017
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Obr. V.2.10 Emise vybranych znecistujicich latek v ¢lenéni dle REZZO, aglomerace Brno,

2008 a 2016
Fig. V.2.10 Emissions of selected pollutants listed according to REZZO, agglomeration of Brno,
2008 and 2016
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