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IV.2 BENZO[A]JPYREN

IV.2.1 Znecisténi ovzdusi benzo[a]pyrenem
v roce 2018

Znecisténi ovzdusi benzo[a|pyrenem patii k hlav-
nim problémim zajisténi kvality ovzdusi v CR.
V roce 2018 piekrocily roéni primérné koncen-
trace benzo[a]pyrenu imisni limit (1 ng.m™) na
témer 56 % stanic (tj. na 22 z celkového poétu 39
stanic s dostateénym poc¢tem namétenych dat pro
hodnoceni; obr. IV.2.2 a IV.2.8). V meziro¢nim
srovnani tak doslo k poklesu, nebot’ v roce 2017
bylo zaznamenano ptrekroceni na 66 % stanic (tj.
na 25 z 38 stanic s dostate¢nym poc¢tem naméie-
nych dat pro hodnoceni).

Rada mést a obci byla vyhodnocena, stejn& jako
v predchozich letech, jako uzemi s prekrocenym
imisnim limitem (obr. IV.2.1). V roce 2018 se
zmenSila plocha s nadlimitnimi koncentracemi
benzo[a]pyrenu a imisni limit byl ptfekrocen na
12,6 % plochy uzemi CR (v roce 2017 na 26 %
plochy uzemi CR) s cca 35,5 % obyvatel CR
(v roce 2017 ptiblizné 61,8 %). K nejvétsimu
ubytku plochy, na které doslo k prekroceni imi-
sniho limitu benzo[a|pyrenu oproti predchozimu
roku 2017, doslo v oblasti Polabi a v Plzni. Nej-
vice zatizenou oblasti s nejvys$Simi hodnotami
koncentraci benzo[a|pyrenu stale zistavaji kraje
Moravskoslezsky, Zlinsky a Olomoucky.

Je tfeba mit na zfeteli, Ze odhad poli ro¢nich
pramérnych koncentraci benzo[a]pyrenu (obr.
IV.2.1) je zatizen vyrazné vétSsimi nejistotami ve
srovnani s ostatnimi mapovanymi latkami. Na ne-
jistoté mapy se podili nedostate¢ny pocet mefeni
na venkovskych regionalnich stanicich a absence
rozsahlejsich méfeni v malych sidlech CR, ktera
by z hlediska znecisténi ovzdusi benzo[a|pyre-
nem reprezentovala zasadni vliv lokalnich tope-
nist. VeEtsi nejistotou je tedy zatizeno i posuzo-
vani meziro¢ni zmény podilu zasazené¢ho uzemi
a obyvatel vystavenych nadlimitnim koncentracim
benzo[a]pyrenu. Pocet lokalit s méfenim
benzo[a]pyrenu je limitovan zejména vysokymi
naklady na laboratorni analyzy a kapacitou la-
boratofe pro zpracovani vzorkil benzo[a|pyrenu.
Nejistoty map jsou podrobné popsany v Ptiloze I.

Nejvyssi roéni praimérné koncentrace benzo[a]py-
renu jsou dlouhodobé zaznamenavany na celém
uzemi aglomerace Ostrava/Karvina/Frydek-Mis-
tek (O/K/F-M) (obr. 1V.2.2) v dusledku nejvyssi-
ho emisniho zatizeni v ramci CR (z riznych typi
zdroju) a vlivu pteshrani¢niho ptenosu z Polska

IV.2 BENZO[A]JPYRENE

IV.2.1 Air pollution by benzo[a]pyrene in
2018

Air pollution by benzo[a]pyrene is one of the main
problems associated with ensuring air quality in
the Czech Republic. In 2018, the annual average
concentration of benzo[alpyrene exceeded the
pollution limit value (1 ng.m”) at almost 56% of
stations (i.e. 22 of a total of 39 stations with suffi-
cient number of measurements for evaluation; Fig.
1V.2.2 and IV.2.8). Thus, there was an inter-annual
decrease, as exceeding of the limit was recorded
at 66% of stations in 2017 (i.e. at 25 of 38 stations
with sufficient number of stations for evaluation).

A number of cities and municipalities, similar to pre-
vious years, were evaluated as territories where the
pollution limit levels were exceeded (Fig. IV.2.1). In
2018, the area with above the limit concentrations
of benzo[a[pyrene decreased and the pollution limit
was exceeded, compared to the previous year, over
12.6% of the area of the Czech Republic (in 2017
over 26% of the area of the CR) with approx. 35.5%
of the population of the CR (in 2017 with approx.
61.8%). The largest decrease of the area in which
the limit value of benzo[a]pyrene was exceeded in
comparison with the previous year 2017 occurred in
the Polabi area and in Plzen. The regions with the
highest concentrations of benzo[alpyrene remain
the Moravian-Silesian, Zlin and Olomouc regions.

It must be borne in mind that the estimate of the
fields of annual average concentrations of ben-
zolalpyrene (Fig. IV.2.1) is accompanied by con-
siderably greater uncertainties than for the other
mapped substances. The uncertainty of the map is
a result of the inadequate number of measurements
at rural regional stations and the absence of more
extensive measurements in smaller settlements in
the Czech Republic where the air pollution by ben-
zo[alpyrene would demonstrate the fundamental
effect of local heating units. Thus, assessment of
the inter-annual changes in the territory affected
and population exposed to above-limit concentra-
tions of benzo[a[pyrene will also be accompanied
by a greater error. The number of locations with
measurements of benzo[a]pyrene is limited parti-
cularly by the high costs for laboratory analyses
and a capacity of the laboratory for processing the
benzo[alpyrene samples. The uncertainties in the
maps are described in detail in Annex No. 1.

The highest annual average concentrations of ben-
zo[a]pyrene have long been recorded in the whole
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(podrobngji kap. 1V.2.3). Stejné jako v minulych
letech i v roce 2018 byla nejvyssi hodnota rocni
primérné koncentrace benzo[a]pyrenu (7,7 ng.m™)
zaznamenana na pramyslové lokalit¢ Ostrava-
-Radvanice ZU a hodnota imisniho limitu byla tedy
prekrocena vice nez sedmindsobné. Mimo aglome-
raci O/K/F-M jsou ve spojitosti s hustou zastavbou
rodinnych domi s lokalnimi topenisti zaznamena-
vany vyssi koncentrace benzo[a]pyrenu na Kladen-
sku (stanice Kladno-Svermov). Nadlimitni hodno-
ty lze ocekavat i v dalSich obcich s vys$sim podilem
vytapéni domacnosti pevnymi palivy, kde se ben-
prumérné koncentrace benzo[a]pyrenu jsou nameé-
feny v mistech vzdalenych od primého puisobeni
fena priimérna ro¢ni koncentrace (0,4 ng.m™) byla
na lokalit¢ Kosetice, coz je venkovska regionalni
stanice, ktera monitoruje pozad’ové koncentrace
znedistujicich latek v CR. Relativné nizké hodnoty
koncentraci benzo[a]pyrenu jsou zaznamenavany
i ve velkych méstech (Praha, Brno) v mistech s vy-
sokym podilem dalkového centralniho vytapéni.

Nadlimitni urovni benzo[a]pyrenu jsou zatizeny
i obce, ve kterych nejsou jeho koncentrace ru-
tinné sledovany. Tato skutecnost je opakované
potvrzovana promérovanim riznych lokalit do-
tovanych z rozpo¢tu Moravskoslezského kraje’,
naptiklad T¥inec-Konska (3,1 ng.m™ v PM,5),
Ttinec—Nebory (2,4 ng.m™ v PM,;5) v roce 2018
a Cesky T&sin-autobusové nadrazi (4,4 ng.m™),
Vrazné (3,3 ng.m™) a Opava-Univerzitni zahrada
(1,8 ng.m™) v roce 2017. Vysoké hodnoty dennich
koncentraci benzo[a]pyrenu v zimnich mésicich
spojené s lokalnim vytapénim doméacnosti byly
zaznamenany také béhem triletého (2015-2017)
kampanového méfeni v malych sidlech Ostopo-
vice a Moravany na uzemi Jihomoravského kraje
(CHMU 2018). V ramci projektu TITSMZP704
— Méfeni a analyza znec€isténi ovzdusi s diirazem
na vyhodnoceni podilu jednotlivych skupin zdroji
— financovaném se statni podporou Technologic-
ké agentury CR v ramci Programu BETA2 jsou
v 8 lokalitach (malych sidlech) pomoci kampa-
nového métreni sledovany urovné koncentraci
benzo[a]pyrenu v ovzdusi. Jedna se o pripado-
vou studii, ktera sleduje variabilitu kratkodo-
bych koncentraci benzo[a]pyrenu méfené béhem
topné sezony v lokalnich podminkach malych
sidel. Obr. IV.2.6 ukazuje dil¢i naméfené denni
koncentrace benzo[a]pyrenu v listopadu 2018 na
3 projektovych lokalitach (Htivice, PtiSov, Cerni-

area of the Ostrava/Karvind/Frydek-Mistek agglo-

meration (O/K/FM) (Fig. IV.2.2) due to the highest
emission load in the Czech Republic (from various ty-

pes of sources) and the impact of cross-border trans-

mission from Poland (for details see Chap. IV.2.3). As

in previous years, in 2018, the highest annual average

concentration of benzo[aJpyrene (7.7 ng.m™> was re-

corded at the Ostrava — Radvanice ZU industrial site

where the limit value was thus exceeded more than

seven times. Apart from the O/K/FM agglomeration,

higher concentrations of benzo[alpyrene linked to the

dense development of family houses with local hea-

ting units are recorded in the Kladno area (Kladno —
Svermov station). Above-the-limit values can also be

expected in other municipalities with a higher propor-
tion of household heating with solid fuels, where ben-
zolalpyrene is not routinely measured. On the con-
trary, the lowest annual average concentrations of
benzolalpyrene are measured in places distant
from direct exposure to emission sources (natural
areas). The lowest average annual concentration

(0.4 ng.m”) was measured at the Kosetice locality,

which is a rural regional station that monitors bac-
kground concentrations of polluting substances in
the country. Relatively low levels of benzo[a[pyrene
are recorded in large cities (Prague, Brno) in areas
with a high proportion of remote central heating.

Above-the-limit levels of benzo[apyrene present
exposure also to municipalities in which its con-
centrations are not routinely monitored. This is re-
peatedly confirmed by measuring various locations
subsidized from the budget of the Moravian-Sile-
sian region’, such as Tv¥inec-Konskd (3.1 ng.m”
in PM, ) and Trinec-Nebory (2.4 ng.m"3 in PM,s)
in 2018 and Cesky Tésin-bus station (4.4 ng.m™),
Vrazné (3.3 ng.m”), and Opava-University gar-
den (1.8 ng.m”) in 2017. High values of daily
benzo[a]pyrene concentrations in winter months
associated with local heating of households were
also recorded during three-year (2015-2017)
campaign measurements in small settlements of
Ostopovice and Moravany in the South Moravi-
an region (CHMI 2018). Within the project TIT-
SMZP704 — Measurement and Analysis of Air
Pollution with Emphasis on the Evaluation of the
Share of Individual Groups of Sources — funded
with the state support of the Technology Agency of
the Czech Republic under the BETA2 Programme,
the levels of benzo[a]pyrene concentration in the
air are monitored by means of campaign measure-
ment in 8 localities (small settlements). It is a case
study that monitors the variability of short-term

1Podrobné kazdoroéni vyhodnoceni viz www.chmi.cz.

1 For detailed annual evaluation see www.chmi.cz.
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ny) spolu s daty z lokality CHMU Praha 2-Rieg-
rovy sady, kde jsou domacnosti v nejbliz§im okoli
napojeny na centralni zdroj tepla. Je zfejmé, ze
zjisténé koncentrace benzo[a]pyrenu v malych si-
dlech (zejména PriSov a Hrivice) v tomto pripade
nékolikanasobné prevysuji hodnoty z Prahy. Nizky
pocet hodnot koncentraci ziskanych kampanovym
meéfenim pouze v zimnich sezonach neumoziiuje
vypocet ro¢nich primérnych koncentraci. Nicmé-
né pii celoroénim monitoringu by k prekroceni
imisniho limitu v téchto obcich pravdépodobné
mohlo dochazet. Na zakladé vyse uvedeného lze
predpokladat, ze v malych sidlech, kde koncentra-
ce benzo[a]pyrenu nejsou pravidelné monitorova-
ny a prevlada zde vytapéni domacnosti pevnymi
palivy, mohou byt koncentrace karcinogenniho
benzo[a]pyrenu na nadlimitni Grovni.

Primérné roéni koncentrace benzo[a]pyrenu na
lokalitach v poslednich deseti letech kolisaji a ne-
vykazuji vyrazny trend (obr. IV.2.4). V meziroc-
nim srovnani 2017/2018 doslo k poklesu na 22
stanicich z 33 (tj. na 67 %), ktera méla data pro
oba porovnavané roky. Nejvétsi pokles byl zazna-
menan na primyslové lokalité Ostrava-Radvanice,
ato o 1,9 ng.m™, nicméné je to stale lokalita s nej-
vys$$imi hodnotami koncentraci benzo[a|pyrenu na
tizemi CR. Zna&ny pokles koncentraci (0 0,6 ng.m™)
byl zaznamenan na obou lokalitach (Zlin a Valas-
ské Mezifi¢i) ve Zlinském kraji, hodnoty vsak
opét prekrocCily imisni limit. K poklesu hodnoty
ro¢nich primérnych koncentraci benzo[a|pyrenu
ve veétsin€ kraji vyrazné prispély dobré rozptylo-
vé podminky a celkové teply charakter zimniho
obdobi v roce 2018, jez pozitivné ovlivnil ro¢-
ni otopnou sezonu vyjadienou v denostupnich,
ktera byla v porovnani s dlouhodobym priimé-
rem zna¢né podnormalni (obr. II1.5). Nizsi pocet
otopnych dnti se projevuje v nizsi spotiebé paliv.
Mirny nardst primérnych ro¢nich koncentraci
benzo[a]pyrenu byl zaznamenan na 8 lokalitach,
z toho bylo 6 na izemi Moravskoslezského kra-
je, a dale na stanicich Doksany a Hodonin, kde
se roéni primérna koncentrace zvedla jen nepa-
trné o 0,1 ng.m™. Nejvétsi narist o 1,2 ng.m™
byl zjistén na primyslové lokalité Ostrava-Pfivoz
(4,7 ng.m™).

Koncentrace benzo[a|pyrenu vykazuji vyrazny
ro¢ni chod (obr. IV.2.7) s maximy v zimnim ob-
dobi, které souviseji s emisemi ze sezonnich an-
tropogennich zdroji — z lokalnich topenist’ (tj.
nejvyznamnéjSiho zdroje emisi benzo[a]|pyrenu;
obr. IV.2.10) a se zhorSenymi rozptylovymi pod-
minkami. V letnim obdobi naopak dochazi k po-

benzo[alpyrene concentrations measured during
the heating season under local conditions of small
settlements. Fig. IV.2.6 shows selected measured
daily concentrations of benzo[alpyrene in Novem-
ber 2018 at three project locations (Hrivice, Pri-
Sov, Cerniny) together with data from the CHMI
Prague 2-Riegrovy sady locality where households
in the immediate vicinity are connected to the pro-
vider of central heating. It is evident that the con-
centrations of benzo[a[pyrene in small settlements
(especially Prisov and Hrivice) in this case are
several times higher than the values from Prague.
The low number of concentration data obtained
by campaign measurement only in winter seasons
does not allow calculation of annual average con-
centrations. Nevertheless, during the year-round
monitoring, the limit value in these municipali-
ties could probably be exceeded. On the basis of
the above observations, it can be assumed that in
small settlements where benzofalpyrene concen-
trations are not regularly monitored and whe-
re solid fuel heating predominates, carcinogenic
benzo[alpyrene levels may reach above the limit
level.

The average annual concentrations of benzo[a[pyre-
ne at localities have been fluctuating in the last
ten years and do not show a significant trend
(Fig. IV.2.4). In the year-on-year comparison
2017/2018 there was a decrease at 22 stations
out of 33 (i.e. to 67%) that had data available for
both years compared. The highest decrease, by
1.9 ng. m>, was recorded in the Ostrava-Radva-
nice industrial site but it is still the locality with
the highest values of benzo[a]pyrene concentra-
tions in the Czech Republic. A significant decre-
ase of concentrations (by 0.6 ng.m”) was recor-
ded in both localities in the Zlin region (Zlin and
the limit value. Good dispersion conditions and
the overall warm character of the winter period
in 2018 contributed positively to the decrease in
annual average benzo[a[pyrene concentrations in
most regions having a positive effect on the annu-
al heating season expressed in degree-days which
was considerably below normal (Fig. I11.5). Lower
number of heating days results in lower fuel con-
sumption. A slight increase in the average annual
concentrations of benzo[alpyrene was recorded
in 8 localities of which 6 were in the Moravian-
-Silesian region and further at the Doksany and
Hodonin stations where the annual average con-
centration increased only slightly by 0.1 ng.m”.
The highest increase of 1.2 ng.m” was identified
at the Ostrava-Piivoz industrial site (4.7 ng.m™).
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klesu koncentraci diky zlepSeni rozptylovych
podminek, zvyseni chemického a fotochemického
rozkladu PAH za vyssi intenzity slune¢niho zafeni
a vysokych teplot a samoziejmé také diky poklesu
emisi z antropogennich zdroju (Li et al. 2009; Lu-
dykar et al. 1999; Teixeira et al. 2012). Primérné
mesiéni koncentrace benzo[a]pyrenu v 1été se na
pozad’ovych stanicich neziidka pohybuji kolem
meze detekce (0,02 ng.m™), naopak na priimys-
lovych lokalitach v aglomeraci (O/K/F-M) se vy-
skytuji i denni koncentrace vy$3inez 1 ng.m™, coz
doklada celoro¢ni vliv emisi v téchto oblastech.

IV.2.2 Vyvoj koncentraci benzo[a]pyrenu

Ve sledovaném obdobi (2008-2018) byl zazna-
menan nevyrazny mirn¢ klesajici trend. Od roku
2014 jiz ro¢ni primérna koncentrace ze vsech
typl lokalit neptekracuje hodnotu 2 ng.m™ (obr.
1V.2.5), nicméné stale zistava dlouhodobé nadli-
mitni, a to pfiblizné dvojnasobné. V mezirocnim
srovnani 2017/2018 lze konstatovat stagnaci kon-
centraci na venkovskych a predméstskych lokali-
tach ¢i velmi mirny pokles koncentraci na vSech
ostatnich typech lokalit. K mirnému zlepseni si-
tuace prispély dobré rozptylové podminky a cel-
kovée teply charakter zimniho obdobi v roce 2018.

IV.2.3 Emise benzo[a]pyrenu

PAH, z nichz je v oblasti ochrany ovzdusi sledo-
van zejména benzo[a]pyren, jsou produkovany
témét vyhradné spalovacimi procesy, pii nichz
nedochazi k dostatec¢né oxidaci pritomnych orga-
nickych spalitelnych latek. Benzo[a]pyren je pro-
duktem nedokonalého spalovani pti teplotach 300
az 600 °C. Mezi jeho nejvyznamnéjsi zdroje se
proto tadi spalovani pevnych paliv v kotlich niz-
Sich vykont, pfedevsim v domacich topenistich.

Sektor 1A4bi — Lokalni vytapéni domacnosti se
na emisich benzo[a]pyrenu v roce 2017 v celore-
publikovém métitku podilel 98,3 %. Hlavni ptici-
nou takto vysokého podilu je spalovani pevnych
paliv, predevsim uhli, v kotlich starSich typt (od-
hotivaci a prohotivaci zpusob spalovani). Podle
vysledku statistického Setfeni ENERGO piedsta-
vovaly v roce 2015 odhofivaci a prohotivaci kotle
az 79 % vsech kotli na spalovani pevnych paliv
v domacnostech CR. Vliv sektoru dopravy je od-
hadovan na 1,3 % (obr. 1V.2.9).

Vzhledem k dominantnimu podilu sektoru 1A4bi
jsou emise benzo[a]pyrenu rozloZeny na Uzemi
obydlené zastavby celé CR a jejich mnozstvi v ob-
dobi 2008-2017 bylo zavislé predevsim na vyvo-

Benzo[a]pyrene concentrations exhibit a significa-
nt annual progression (Fig. 1V.2.7) with maxima in
winter that are related to emissions from seasonal
anthropogenic sources — local heating units (i.e. the
most significant source of benzo[alpyrene emissi-
ons, Fig. IV.2.10) and worsening dispersion condi-
tions. In summer, on the other hand, concentrations
decrease due to improved dispersion conditions,
increased chemical and photochemical decomposi-
tion of PAHs at higher levels of solar radiation and
high temperatures, and of course also due to decre-
ased emissions from anthropogenic sources (Li et
al. 2009, Ludykar et al. 1999; Teixeira et al. 2012).
The average monthly concentrations of benzo[a]
pyrene in summer at background stations often
range around the limit of detection (0.02 ng.m”)
while at industrial locations in the agglomeration
(O/K/FM) daily concentrations reach even more
than 1 ng.m~ which shows the year-round effect of
emissions in these areas.

IV.2.2 Trends in benzo[a]pyrene
concentrations

In the period under review (2008-2018) a slight
downward trend was indicated. Since 2014, the
annual average concentration at all types of loca-
lities has not exceeded 2 ng.m” (Fig. 1V.2.5), howe-
ver, in the long term, it remains above the limit,
approximately twice. The inter-annual comparison
of 2017/2018 indicates stagnation of concentrati-
ons in rural and suburban localities, or very sli-
ght decrease of concentrations in all other types of
localities. Good dispersion conditions and the ove-
rall warm character of winter in 2018 contributed
to a slight improvement of the situation.

IV.2.3 Emissions of benzo[a]pyrene

PAHs, of which benzo[a[pyrene is monitored in view
of air protection in particular, are produced almost
exclusively by combustion processes during which
the organic combustible substances present are not
sufficiently oxidised. Benzo[alpyrene is a product
of incomplete combustion at temperatures of 300 to
600 °C. Thus, one of its most important sources is
the combustion of solid fuels in low-capacity boilers,
particularly household heating systems.

Sector 144bi — Residential: Stationary contribu-
ted 98.3% to national benzo[a]pyrene emissions
in 2017. The combustion of solid fuels, especially
coal, in older types of boilers (top-burning and bul-
k-burning type of combustion) is the main reason
Jfor such a large percentage. According to results of
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Ji spotieby pevnych paliv v domécnostech (obr.
1V.2.10). Vliv dopravy se uplatiiuje ptedevsim po-
dél dalnic, komunikaci s intenzivni dopravou a na
uzemi vétsSich méstskych celkt. Nejvétsimi emi-
semi benzo[a]pyrenu je zatizen Moravskoslezsky
kraj z divodu vyssiho podilu spalovani ¢erného
uhli v domacnostech v kotlich prohotivaciho typu
(obr. 1V.2.11). Celoro¢ni primérné koncentrace
ovlivituj rovnéz primyslové zdroje, pfedevsim
vyroba koksu, zeleza a oceli.

the ENERGO statistical evaluation up to 79% of all
boilers for burning solid fuel in households in the
Czech Republic in 2015 consisted of top-burning
and bulk-burning boilers. The impact of the trans-
port sector is estimated at 1.3% (Fig. 1V.2.9).

In view of predominant contribution of sector
1A44bi emissions of benzo[a[pyrene are distributed
over the territory of residential buildings throu-
ghout the Czech Republic and their amounts in the
2008-2017 period depended primarily on evoluti-
on of consumption of solid fuels in households (Fig.
1V.2.10). The impact of transportation is apparent
mainly along motorways, roadways with high tra-
ffic and in the territories of larger urban units. The
greatest burden by emissions of benzo[alpyrene
occurs in the Moravian-Silesian region due to hi-
gher proportion of black coal combustion in bulk-
-burning type boilers in households (Fig. IV.2.11).
Annual average concentrations are also affected by
industrial sources, particularly by the production
of coal coke, iron and steel.
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Obr. IV.2.1 Pole roéni primérné koncentrace benzo[a]pyrenu, 2018
Fig. IV.2.1 Field of annual average concentration of benzo[a]pyrene, 2018
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Obr. IV.2.2 Ro¢ni primérné koncentrace benzo[a]pyrenu mérené na stanicich imisniho monitoringu, 2018
Fig. IV.2.2 Annual average concentrations of benzo[a]pyrene in the ambient air quality network, 2018
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Obr. 1V.2.3 Pétilety primér ro¢nich primérnych koncentraci benzo[a]pyrenu, 2014-2018
Fig. IV.2.3 Five-year average of annual average concentrations of benzo[a]pyrene, 2014-2018
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Obr. IV.2.4 Roéni primérné koncentrace benzo[a]pyrenu v ovzdus$i na vybranych stanicich, 2008-2018
Fig. IV.2.4 Annual average concentrations of benzo[aJpyrene in the ambient air at selected stations,
2008-2018
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Obr. IV.2.5 Trend roéni primérné koncentrace benzo[a]pyrenu v Ceské republice, 2008-2018
Fig. IV.2.5 Trend of annual average concentration of benzo[a]pyrene in the Czech Republic, 2008—2018
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Obr. IV.2.6 24hodinové koncentrace benzo[a]pyrenu méfené v malych sidlech v ramci projektu TACR, 2018
Fig. IV.2.6 24-hour concentrations of benzo[aJpyrene measured in small settlements within a project
under the Technology Agency of the Czech Republic, 2018
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Obr. IV.2.7 Roéni chod primérnych mési¢nich koncentraci benzo[a]pyrenu, 2018
Fig. IV.2.7 Annual course of average monthly concentrations of benzo[a]pyrene, 2018
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Obr. 1V.2.8 Ro¢ni primérné koncentrace benzo[a]pyrenu na méficich stanicich, 2018
Obr. IV.2.8 Annual average concentrations of benzo[a]pyrene at monitoring stations, 2018
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Obr. 1V.2.9 Podil sektoril NFR na celkovych emisich benzo[a]pyrenu, 2017
Fig. IV.2.9 Total emissions of benzo[a]Jpyrene sorted out by NFR sectors, 2017
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Obr. IV.2.10 Vyvoj celkovych emisi benzo[a]pyrenu, 2008-2017
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Fig. IV.2.10 The development of benzo[a]pyrene total emissions, 2008-2017
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Obr. IV.2.11 Emisni hustoty benzo[a]pyrenu ze ¢tverct 5x5 km, 2017
Fig. IV.2.11 Benzo[a]pyrene emission density from 5x5 km squares, 2017
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