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IV. KVALITA OVZDUSI
V CESKE REPUBLICE

Hodnoceni kvality ovzdusi se provadi s ohledem
na ochranu zdravi populace a na ochranu ekosys-
tému a vegetace. Mapova interpretace je nezbyt-
nym vychodiskem pro indikaci oblasti s prekroce-
nim imisnich limitt z hlediska ochrany lidského
zdravi, pro které legislativa vyzaduje pfipravu
programi pro zlepSeni kvality ovzdusi, pfipadné
regulac¢nich rada.

Pro lepsi orientaci v plosnych mapach znecist'u-
jicich latek byla zavedena nova jednotna barevna
skala, kde jednotlivé barvy odpovidaji dané urovni
znecisténi ovzdusi (obr. IV.1). V nékterych mapach
znecistuyjicich latek, kde jsou vysoké hodnoty kon-
centraci, je barevna Skala rozsifena o tmaveé hné-
dou barvu, znadici velmi vysoké urovné znecisténi
ovzdusi v daném uzemi.

IV.1 SUSPENDOVANE CASTICE

Znecisténi  ovzdu$i suspendovanymi Casticemi
frakeci PM,, a PM, 5 zlistava jednim z hlavnich pro-
blémd, které je tieba fesit pii zajistovani kvality
ovzdusi CR. Pfekradovani imisnich limitd PM,,
a PM,; se stale vyznamnym zptisobem podili na
vymezovani oblasti s nadlimitnim znecisténim
ovzdusi.

IV.1.1 Znecisténi ovzdusi suspendovanymi
c¢asticemi v roce 2018

Suspendované c¢astice PM,,

K prekroceni 24hodinového imisniho limitu
PM,, doslo v roce 2018 na 31 % stanic (45 stanic
z celkového poctu 144 s dostate¢nym pocétem dat
pro hodnoceni; tab. XIII.1, obr. IV.1.2). V porov-
nani s rokem 2017, kdy bylo prekroceni denniho

IV. AIR QUALITY
IN THE CZECH REPUBLIC

The evaluation is implement in relation to protecti-
on of the health of the population and protection of
ecosystems and vegetation. Map interpretation is an
essential starting point for indication of areas whe-
re the pollutant limit levels are exceeded from the
viewpoint of protection of human health, for which
the legislation requires preparation of programmes to
improve the ambient air quality or regulatory codes.

A new common colour scale has been introduced
to improve orientation in the maps of areas of po-
lluting substances where a specific colour corre-
sponds to a particular level of the air pollution
(Fig. L1). In some of the maps of pollution sub-
stances the colour scale is extended newly by dark
brown signifying very high level of the air pollution
in the specific area.

IV.1 SUSPENDED PARTICULATE
MATTER

Air pollution by suspended particulate matter of
PM,, and PM,; fractions remains one of the main
problems to be resolved in ensuring air quality in
the Czech Republic. Exceeding of the pollution li-
mit levels for PM,, and PM, ;s continues to make
a significant contribution to the extent of areas with
above-limit air pollution.

IV.1.1 Air pollution by suspended
particulates in 2018

Suspended particulate matter PM,,

The 24-hour pollution limit level for PM,, was ex-
ceeded in 2018 at 31% of stations (45 stations of
a total number of 144 with a sufficient amount of
data for the evaluation, Tab. XIII.1, Fig. 1V.1.2).
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Obr. IV.1. Barevna skala v legendé plosnych map znec€istujicich latek pro rozdéleni oblasti podle mezi
pro posuzovani a oblasti nad imisnim limitem

Fig. IV.1 Colours scale in the legend of the areal maps of polluting substances for classification
of areas by assessment thresholds and areas above the pollutin limit
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imisniho limitu PM,, zaznamenano na 35 % sta-
nic (50 stanic ze 143) se jedna o mirny pokles
(obr. IV.1.13). Ptekroceni povoleného poctu pie-
kro¢eni hodnoty imisniho limitu vétSinou nastalo
béhem ftijna az prosince.

Imisni limit pro primérnou 24hodinovou kon-
centraci PM,, byl v roce 2018 piekroc¢en na 3,2 %
uzemi CR s cca 13,8 % obyvatel (obr. IV.1.1).

V porovnani s rokem 2017 (8,3 %) doslo ke zmen-
Seni plochy uzemi CR vystavené nadlimitni kon-
centraci PM,, (36. nejvyssi 24hod. koncentraci),
nicméné v letech 2015 a 2016 byla situace podob-
na jako v roce 2018 (2,5 % a 1,4 % plochy uzemi).

Meziro¢ni snizeni plochy s prekroCenim 24hodi-
nového limitu se projevilo zejména ve Zlinském,
Olomouckém, Stiedoceském a Usteckém kraji.
Nejvice zatizenou souvislou oblasti byla, stejné
jako v predeslych letech (obr. 1V.1.9 a 1V.1.10),
aglomerace O/K/F-M, ve které byl denni imisni li-
mit PM;, v roce 2018 prekrocen na vétsiné stanic.
24hodinovy imisni limit PM,, v§ak byva prekraco-
van i v dalSich zénach a aglomeracich. V roce 2018
byly nadlimitni koncentrace naméfeny v aglomera-
ci O/K/F-M, v Moravskoslezském kraji bez aglo-
merace O/K/F-M, dale v krajich Usteckém, Stie-
doceském, Zlinském, Olomouckém, Pardubickém
a v aglomeracich Praha a Brno.

V aglomeracich Praha a Brno se pifekroceni imi-
sniho limitu vyskytuje spise na dopravnich loka-
litach, v aglomeraci O/K/F-M na primyslovych
i pozad’'ovych lokalitach a v ostatnich zénach také
na pozad’ovych stanicich (obr. IV.1.2 a IV.1.12).

Imisni limit pro primérnou rocni koncentraci
PM,, byl v roce 2018 ptekrocen na 2,1 % sta-
nic, tj. na 2 z celkového poétu 146 stanic v CR
s dostatecnym poctem dat pro hodnoceni, a to
na pramyslové lokalité Ostrava-Radvanice ZU
a Ostrava-Privoz a na venkovské lokalité Véino-
vice (obr. IV.1.4; tab. XII1.2 a XIII.5). VSechny
lokality se nachazi v aglomeraci O/K/F-M. O rok
diive, v roce 2017, doslo k prekroceni ro¢niho
imisniho limitu na dvou lokalitach ze 146.

V piipadé primérné roéni koncentrace PM,, do-
Slo v roce 2018 k piekroceni imisniho limitu na
0,1 % tzemi CR s cca 0,3 % obyvatel (obr. IV.1.3).
V roce 2017 byl roéni imisni limit pfekroc¢en na
0,02 % uzemi s 0,01 % obyvatel. V roce 2016
se pouze lokalni ptekro¢eni nepromitlo do mapy
ro¢ni prumérné koncentrace v rozlisSeni méfitka,
ve kterém je prezentovana.

Koncentrace PM,, vykazuji ztetelny ro¢ni chod
s nejvysSimi hodnotami v chladnych mésicich

It is a slight decrease compared to the year 2017
when exceeding of the daily PM,, limit value was
recorded at 35% of stations (50 stations out of 143;
Fig 1V.1.13). The excess of the permitted number of
cases exceeding the pollution limit level occurred
mostly between October and December.

The pollution limit level for the average 24-hour
concentration of PM,, was exceeded in 2018 over
3.2% of the territory of the Czech Republic with
approx. 13.8% of the population (Fig. IV.1.1).
Compared to 2017 (8.3%), the area of the Czech
Republic exposed to the above-limit PM,, concen-
tration (the 36" highest 24-hour concentration)
decreased, but in 2015 and 2016 the situation was
similar to that in 2018 (2.5% and 1.4% of the area).

Inter-annual decrease of the territory where the 24-
hour limit value was exceeded was apparent par-
ticularly in the Zlin, Olomouc, Central Bohemian
and Usti nad Labem region. The most exposed con-
tinuous area, as in previous years (Fig. IV.1.9 and
IV.1.10), was the O/K/F-M agglomeration, where
the daily pollution limit level for PM,, was exce-
eded at the majority of stations in 2018. However,
the 24-hour pollution limit value for PM,, is being
exceeded in other zones and agglomerations. In
2018, above-limit concentrations were measured in
the O/K/F-M agglomeration, in the Moravian-Si-
lesian region without the O/K/F-M agglomeration,
as well as in the Usti nad Labem, Central Bohe-
mian, Zlin, Olomouc, and Pardubice regions and
Prague and Brno agglomerations.

Exceeding of the pollution limit levels in Prague
and Brno occurs mostly at traffic localities, in the
O/K/F-M agglomeration at industrial and bac-
kground localities and in other zones also at the
background stations (Fig. IV.1.2 and IV.1.12).

The pollution limit level for the average annual
concentration of PM,, was exceeded in 2018 at
2.1% of stations, i.e. at 2 of the total number of
146 stations in the Czech Republic with a suffi-
cient amount of data for the evaluation, namely
at the Ostrava-Radvanice ZU and Ostrava-Privoz
industrial locations and in the Vérnovice rural
location (Fig. 1V.1.4; Tab. XIIIL.2 and XIIL.5). All
the locations are situated in the O/K/F-M agglo-
meration. A year earlier, in 2017, the annual po-
llution limit level was exceeded at two localities
out of 146.

In the case of the average annual PM,, concentrati-
on, in 2018, the limit value was exceeded in 0.1% of
the territory of the Czech Republic with approxima-
tely 0.3% of the population (Fig. 1V.1.3). In 2017,
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roku (obr. IV.1.14). Vyssi koncentrace PM,,
v ovzdusi béhem chladného obdobi roku souvi-
seji jak s vys$Simi hodnotami emisi ¢astic ze se-
zonné provozovanych tepelnych zdroju, tak i se
zhorsenymi rozptylovymi podminkami. Napf.
lokalni topenisté se na emisich PM,, resp. PM, s
v CR podileji vice nez 59 % resp. 74 % (obr.
IV.1.20 a IV.1.22).

Roéni chod koncentraci PM,, v roce 2018 mél typic-
ky priibéh s jasnou dominanci podzimnich a zim-
nich mésict, pro které je pfiznacny nejméné casty
vyskyt dobrych rozptylovych podminek. V roce
2018 byly nejvyssi az nadlimitni koncentrace PM,,
naméteny v mésicich tnor, bfezen a listopad, coz
koresponduje s vyskytem mirné neptiznivych az
neptiznivych podminek v unoru a mirné neptizni-
vych podminek v bieznu a listopadu. Béhem mési-
ct unor a brezen, které navic byly teplotné podprii-
meérné v porovnani s normalem 1981-2010 (vice
viz kap. 1I1), doslo k vyhlaseni smogovych situaci
a regulaci z diivodu vysokych koncentraci suspen-
dovanych ¢&astic (kap. I1I a VI).

Suspendované ¢astice PM, 5

Imisni limit pro primérnou ro¢ni koncentraci PM, 5
byl v roce 2018 piekro¢en na 1,2 % tzemi CR s cca
6,1 % obyvatel (obr. IV.1.5) V roce 2017 se jedna-
lo 0 0,9 % plochy s 4,9 % obyvatel, v roce 2016
0 0,5 % plochy s 3 % obyvatel. Pfekroceni imisni-
ho limitu bylo zaznamenano na 13 stanicich (16 %)
z celkového poctu 80 (tab. XIII.3; obr. 1V.1.13),
v roce 2017 na 10 stanicich (12,7 %) z celkového
poctu 79 a v roce 2016 na 10 stanicich (12,3 %)
z 81. Vsechny stanice, u nichz doslo v roce 2018
k ptekroceni ro¢niho imisniho limitu, lezi na Gzemi
Moravskoslezského kraje prevazné v aglomeraci
O/K/F-M (obr. IV.1.6 a IV.1.11).

Vyssi hodnoty koncentraci PM, 5 se vyskytuji ze-
jména v chladném obdobi roku (obr. 1V.1.15)
a jsou, podobné jako u PM,,, disledkem emisi
z vytapéni a zhorsenych rozptylovych podminek.
Meésicni koncentrace PM,s vykazuji chod velice
podobny roénimu chodu PM,,.

V roce 2020 vstoupi v platnost novy imisni limit
pro ro¢ni primérnou koncentraci PM, ;. Vyhodno-
ceni situace vzhledem k budoucimu imisnimu limi-
tu (20 pg.m™) na zdkladé koncentraci naméfenych
v roce 2018 Ize nalézt v Priloze II.

Suspendované castice PM,

Jemna frakce ¢astic PM, byla v roce 2018 méfena
na 23 lokalitach, z toho 9 lokalit mélo dostate¢ny

the annual limit value was exceeded in 0.02% of
the territory with 0.01% of the population. In 2016,
local above-limit value was the only not reflected
in the map of annual average concentration in the
scale in which it is presented.

The PM,, concentrations exhibit a clear annual va-
riation with the highest values in the colder months
of the year (Fig. 1V.1.14). Higher PM,, concentra-
tions in the air during the colder season are related
both to greater emissions of particulates from the
seasonally operated heating sources and also to
deteriorated dispersion conditions. For example,
local heating sources contribute more than 59% to
PM,, emissions and 74% to PM, s emissions in the
Czech Republic (Fig. IV.1.20 and 1V.1.22).

The annual variation of PM,, concentrations in
2018 demonstrated a typical shape with a clear do-
minance of autumn and winter months characteri-
zed by the least frequent occurrence of good disper-
sion conditions. In 2018, the highest or above-limit
concentrations of PM,, were measured in Februa-
ry, March and November which corresponds to the
occurrence of slightly to quite unfavourable condi-
tions in February and slightly unfavourable condi-
tions in March and November. During the months
of February and March, which were also below-
-average in terms of temperature compared to the
normal of 1981-2010 (for details see Chap. 1),
smog situations and regulations were announced
due to high concentrations of suspended particles
(Chap. 11l and V).

Suspended particulate matter PM, ;

The pollution limit level for the average annual
concentration of PM, ;s was exceeded, in 2018, over
1.2% of the territory of the Czech Republic with
approx. 6.1% of the population (Fig. IV.1.5). In
2017, it concerned 0.9% of the area with 4.9% of
the population, in 2016, the indicators were 0,5%
of the area with 3% of the population. Exceeding of
the pollution limit level was recorded at 13 (16%)
of a total of 80 stations (Tab. XII1.3; Fig. IV.1.13).
In 2017, the values were 10 stations (12.7%) out
of a total of 79 stations and in 2016 at 10 stations
(12.3%) out of 81. All the stations with the annual
pollution limit exceeded in 2018 are located in the
territory of the Moravian-Silesian region, mostly
in the O/K/F-M agglomeration (Fig. IV.1.6 and
i1l

Higher concentrations of PM, ;s occur mainly in the
colder part of the year (Fig. IV.1.15) and, similar to
PM,, are a consequence of emissions from heating
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pocet dat pro hodnoceni. Jedna se o dvé stanice
v Plzni a po jedné stanici v okrese Brno-mésto,
v okrese Brno-venkov, v aglomeraci O/K/F-M,
v okrese Zlin, v aglomeraci Praha a v okresech
Usti nad Labem a Litomé&Fice (tab. XIII1.4). Nej-
vy$3i ro¢ni koncentrace (24,2 pug.m™) i maximalni
denni koncentrace (187,6 ug.m™) byla namérena
na predméstské lokalité Trinec-Kanada.

Pomér suspendovanych ¢astic frakce PM, s a PM,,

Pomér frakci PM,s a PM;, neni konstantni, vyka-
zuje sezonni pribéh a je zaroven zavisly na cha-
rakteru lokality (obr. IV.1.16). V roce 2018 se ten-
to pomér pohyboval v priméru z 64 lokalit v CR,
kde se soucasné¢ méti PM,s a PM,, a lokality
maji dostateCny pocet méteni pro toto hodnoceni,
v rozmezi 0,65 (Cervenec a srpen) az 0,88 (unor)
s niz§imi hodnotami v letnim obdobi. V Praze,
kde je roéni chod ovlivnén vysokym podilem do-
pravnich lokalit, byl tento pomér v rozmezi 0,60
(kvéten) az 0,83 (listopad), v Brné 0,69 (srpen) az
0,92 (unor), v Moravskoslezském kraji 0,65 (du-
ben, kvéten a Gervenec) az 0,91 (unor) a v Ustec-
kém kraji 0,61 (srpen) az 0,83 (bfezen).

Pfi porovnani poméru frakei PM,s a PM,, podle
klasifikace lokalit je na venkovskych lokalitach
pomér v rozmezi 0,63 (Cervenec) az 0,86 (inor),
na méstskych 0,67 (Cervenec) az 0,89 (unor), na
predméstskych 0,66 (duben) az 0,89 (inor), na
dopravnich lokalitach je pomér v rozmezi 0,62
(srpen) az 0,82 (Ginor) a na pramyslovych 0,65
(Cervenec) az 0,91 (unor).

Roc¢ni chod poméru frakei PM, s a PM,, souvisi se
sezonnim charakterem nékterych emisnich zdro-
ju. Emise ze spalovacich zdroji vykazuji vyssi
zastoupeni frakce PM, 5 nez napf. emise ze zeme-
délské ¢innosti a resuspenze pii suchém a vétrném
pocasi. Vytapéni v zimnim obdobi miize byt tedy
divodem vyssiho podilu frakce PM,s ve frakci
PM,,. Pokles béhem jarniho obdobi a zacatku léta
je v nékterych studiich vysvétlovan také naristem
mnozstvi vetsich biogennich castic, napt. pylu
(Gehrig, Buchmann 2003).

Na dopravnich lokalitaich je pomér PM,s vaci
v dopravé se emitované Castice nalézaji prede-
v§im ve frakci PM,s, a pomér by mél tudiz byt
u dopravnich lokalit vysoky. To, Ze tomu tak neni,
zdiraziuje vyznam emisi vétSich Castic z otéru
pneumatik, brzdového oblozeni a ze silnic. Za-
stoupeni hrubé frakce na dopravnich stanicich na-
rusta i v dusledku resuspenze Castic ze zimniho

sources and of unfavourable dispersion conditions.
Monthly PM,s concentrations show a variation
very similar to the annual variation of PM,,.

A new pollution limit value for the annual average
PM, 5 concentration will come into force in 2020.
An evaluation of the situation with respect to the
Sfuture limit value (20 ug.m™) based on the concent-
rations measured in 2018 can be found in Annex II.

Suspended particulate matter PM,

The fine particulate PM, fraction was measured at
23 locations in 2018, of which 9 locations posse-
ssed a sufficient amount of data for the evaluati-
on. These included two stations in Plzen and one
station in each the Brno-mésto and Brno-venkov
districts, the O/K/F-M agglomeration, the Zlin dis-
trict, the Prague agglomeration, and the Usti nad
Labem and Litomérice districts (1ab. XIIL4). The
highest annual concentration (24.2 ug.m) and the
maximum daily concentration (187.6 ug.m”) were
measured in the Trinec-Canada suburban locality.

Ratio of the PM, s and PM ,, suspended particle
fractions

The ratio of the PM, s and PM,, fractions is not con-
stant but exhibits seasonal variations and is also
dependent on the character of the location (Fig.
IV.1.16). In 2018, this ratio varied on an average
from measurements at 64 locations in the Czech
Republic, where PM,; and PM,, are measured
and, simultaneously, the locations have a sufficient
number of measurements for the evaluation, in the
range from 0.65 (July and August) to 0.88 (Februa-
ry) with lower values in summer. In Prague, where
the annual variations are affected by the high frac-
tion of traffic locations, this ratio was in the range
from 0.60 (May) to 0.83 (November), in Brno from
0.69 (August) to 0.92 (February), in the Moravian-
-Silesian region from 0.65 (April, May, and July) to
0.91 (February) and in the Usti nad Labem region
from 0.61 (August) to 0.83 (March).

When the ratio of PM,s and PM,, fractions is
compared by a type of location, the ratio at rural
locations ranges from 0.63 (July) to 0.86 (Februa-
ry), at urban from 0.67 (July) to 0.89 (February),
at suburban from 0.66 (April) to 0.89 (Februa-
ry), at traffic locations from 0.62 (August) to 0.82
(February), and at industrial locations from 0.65
(July) to 0.91 (February).

The annual variation in the ratio of the PM, s and
PM,, fractions is related to a seasonal character of
certain emission sources. Emissions from combus-
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posypu. K navyseni koncentrace PM,, mtize dojit
i v disledku zvysené abraze silni¢niho povrchu
posypem a naslednou resuspenzi obrouseného
materialu (EC 2011). Naproti tomu vyssi pomér
frakei PM, 5 a PM,, v diisledku emisi ze spalova-
cich procest je pozorovan na primyslovych sta-
nicich.

IV.1.2 Vyvoj koncentraci suspendovanych
castic PM,, a PM,;

V roce 2008 byly nizsi koncentrace castic prav-
dépodobné dany i vyrazngj$im poklesem emi-
si neékterych prekurzorii ¢astic pfi prechodném
utlumu nékterych hospodarskych odvétvi v di-
sledku ekonomické krize. Nasledny vzestup
koncentraci suspendovanych ¢astic v roce 2010
nepfiznivych meteorologickych a rozptylovych
podminek v zimnim obdobi a nejchladnéjsi top-
nou sezonou od roku 1996 (obr. I11.1). V obdobi
2011-2016 je u vétsiny imisnich charakteristik
pozorovan pokles koncentraci (obr. IV.1.17-19).
Pokles koncentraci PM,, se projevil na lokalitach
vsech kategorii (obr. IV.I.17). V roce 2017 doslo
k mirnému nartstu koncentraci, a to prevazné
z divodu nepiiznivych rozptylovych podminek
z pocatku roku. V roce 2018 narust koncentra-
ci pokracoval s vyjimkou nevyrazného poklesu
36. nejvyssi koncentrace PM,, na dopravnich
a méstskych lokalitach. Nicméné celorepubliko-
vy prumér 36. nejvyssi 24hod. koncentrace PM,
v roce 2018 (49,2 pg.m™) a roéni priimérné kon-
centrace PM,, a PM, s v roce 2018 (28,1 pg.m™
a 21,8 ug.m™) se vyrazné nelisi od primérd za
predeslé desetileté obdobi 2008-2017 (51 pg.m™,
28,5 ug.m> a2l,3 pg.m™).

Ro¢ni primérné koncentrace PM,, dlouhodobé
zustavaji pod hodnotou imisniho limitu, naopak
ro¢ni pramérné koncentrace PM,; a nejvyssi
36. denni koncentrace PM,, kolisaji kolem hod-
noty imisniho limitu (ve vSech ptipadech zprime-
rovano pro viechny typy lokalit a celou CR; obr.
IV.1.18 aIV.1.19).

IV.1.3 Emise PM,, a PM,;

Pii spalovani paliv a pfi dalSich pramyslovych
¢innostech vznikaji aerosoly, které mohou byt
pevné, kapalné nebo smésné. Souhrnné se tyto ae-
rosoly v Ceské legislativé oznacuji jako tuhé zne-
¢istujici latky (TZL), v zahraniéni literatuie pak
jako Total Suspended Particulates (TSP). Emise
TZL maji rizné velikostni a chemické slozeni

tion sources exhibit a greater content of the PM, ;
fraction than, e.g., emissions from agricultural
activities and resuspension during dry and windy
weather. Heating in winter can thus lead to a grea-
ter content of the PM, 5 fraction in the PM,, fracti-
on. The decrease during the spring and beginning
of the summer is explained by some studies also
as being a result in the amount of larger biogenic
particulates, e.g. pollen (Gehrig, Buchmann 2003).

The PM,; to PM,, ratio is the smallest at traffic
locations (Fig. IV.1.16). In combustion of fuel in
traffic, the particulates belong mainly to the PM,;
fraction and the ratio should therefore be high at
traffic locations. The fact that this is not the case
emphasises the importance of emissions of the lar-
gest particulates from abrasion of tyres, brake li-
nings and roads. The content of the larger fraction
at traffic stations also increases as a consequence
of resuspension of particulates from winter grit
scattering. An increase in the PM,, concentration
can also occur as a result of greater abrasion of the
road surface by grit and subsequent resuspension
of the abraded material (EC 2011). On the contra-
ry, the higher ratio of PM, s and PM,, fractions re-
sulting from emissions from combustion processes
is observed at industrial stations.

IV.1.2 Trends in the concentrations of
suspended particulates PM,, and PM, 5

In 2008, lower concentrations of particulates were
probably a result of the substantial reduction in
emissions of some precursors during temporarily
reduced operations in some branches of the eco-
nomiy as a consequence of the economic crisis. The
subsequent increase in the concentrations of sus-
pended particulates in 2010 was caused especially
by the occurrence of unfavourable meteorological
conditions in winter and the coldest heating season
since 1996 (Fig. 1IL1). In the period 2011-2016,
the majority of air pollution characteristics showed
a decrease in concentrations (Fig. IV.1.17-19).
A decrease in the PM,, concentrations was ma-
nifested at locations in all the categories (Fig.
IV.1.17). A slight increase of concentrations occu-
rred in 2017 mainly due to unfavourable dispersion
conditions at the beginning of the year. In 2018,
the increase in concentrations continued, except
for a slight decrease of the 36" highest PM,, con-
centration in traffic and urban localities. However,
the nationwide average of the 36" highest 24-hour
PM,, concentrations in 2018 (49.2 ug.m”) and
annual average PM,, and PM, 5 concentrations in
2018 (28.1 ug.m” and 21.8 ug.m) do not differ
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podle charakteru zdroje a zptisobu vzniku. Mohou
obsahovat tézké kovy a predstavuji nosné médium
pro VOC a PAH. Nejcastéji se pri inventarizaci
emisi v navaznosti na imisni limity rozlisuje veli-
kostni frakce PM,, a PM, .

Emisni inventury PM,, a PM, 5 provadéné podle
soucasnych metodik zahrnuji pouze primarni emi-
se téchto latek. Na koncentracich PM,;, a PM,
meétenych v ovzdusi se pfitom vyznamné podili
sekundarni aerosolové ¢&astice vznikajici piimo
v ovzdus$i z plynnych prekurzori fyzikalné-che-
mickymi reakcemi. Podil sekundarnich anorga-
nickych aerosoli na celkové koncentraci PM, s se
muze v méstském prostredi pohybovat mezi 20
a 40 % (Vicek, Corbet 2011). Pfispévek sekun-
darnich organickych aerosolii biogenniho ptivodu
mize v evropskych podminkach ¢init 2—4 pg.m™
(Fuzzi et al. 2015).

Ve srovnani s emisemi jinych znecistujicich la-
tek jsou emise castic vnaseny do ovzdusi z vel-
kého poétu vyznamnéjsich skupin zdroji. Kromé
zdrojti, ze kterych jsou tyto latky vypoustény
fizené kominem nebo vyduchy (primyslové
zdroje, lokalni topenisté, doprava), pochazi vy-
znamné mnozstvi emisi PM ze zdroji fugitiv-
nich (kamenolomy, skladky prasnych materiald,
operace s prasnymi materialy apod.). Zahrnuty
jsou rovnéz emise z otérd pneumatik, brzdo-
vého oblozeni a abraze vozovek vypocitavané
z dopravnich vykont. Kvalitu ovzdusi ovliviiuje
rovnéZ resuspenze Castic (znovuzviteni), ktera
do standardné provadénych emisnich inventur
neni zahrnuta. Mezi hlavni zdroje emisi Castic
v roce 2017 patiil sektor 1A4bi — Lokalni vy-
tapéni domacnosti, ktery se podilel na znecis-
tovani ovzdusi v celorepublikovém meétitku lat-
kami PM;, 59,1 % a PM,5 74,3 %. Mezi dalsi
vyznamné zdroje emisi PM,, patfil sektor 3Dc
— Polni prace, kde tyto emise vznikaji pii obdé-
lavani pudy, sklizni a ¢isténi zemédélskych plo-
din. Tento sektor predstavoval 8,7 % emisi PM,,.
Z hlediska ucinku na lidské zdravi jsou velkym
rizikem emise ¢astic pochazejici z dopravy, pre-
devsim ze spalovani paliv ve vznétovych moto-
rech, které produkuji ¢astice o velikosti jednotek
az stovek nanometri (Vojtisek 2010). Doprava se
na emisich PM, podilela 10,7 % a na emisich
PM,;5 10,3 % (obr. IV.1.20 a obr. IV.1.22).

Spotiebu pevnych paliv v domacnostech v ob-
dobi 2008-2017 lze charakterizovat rostoucim
trendem, souvisejicim pravdépodobné s ekono-
mickou situaci, ktery se ustalil az po roce 2013.
Proti tomuto vlivu puisobila pfirozena obnova

significantly from averages for the previous ten-ye-
ar period 2008-2017 (51 ug.m>, 28.5 ug.m” and
21.3 ug.m™).

The average annual concentrations of PM,, have
long remained below the pollution limit value,
while the annual average PM, ;s concentration and
the highest 36" daily concentration of PM,, vary
around the pollution limit level value (in all ca-
ses averaged for all types of locations and all the
Czech Republic; Fig. IV.1.18 and IV.1.19).

IV.1.3 Emissions of PM,, and PM, ;

Aerosols originating from fuel combustion and
other industrial activities can exist in a form of
solid, liquid or mixed suspended matter. In their
complexity, these aerosols are denoted as solid po-
lutants (SP) in the Czech legislation and as Total
Suspended Particulates (TSP) in foreign literature.
SP emissions have varying size and chemical com-
position resulting from the characteristics of the
source and the mode of formation. They can con-
tain heavy metals and act as a carrier medium for
VOC and PAH. PM,, and PM,; size fractions are
most frequently distinguished in emission invento-
ries in relation to pollution limit levels.

Emission inventories of PM,, and PM, s prepared
according to current regulations include only the
primary emissions of these substances. Simultane-
ously, a considerable contribution to concentrati-
ons of PM,, and PM, s measured in the air comes
from secondary suspended particulates formed di-
rectly in the air from gaseous precursors by phys-
ical-chemical reactions. The fraction of seconda-
ry suspended inorganic particulates in total PM, s
concentrations in urban environments can vary
between 20 and 40% (Vicek, Corbet 2011). The
contribution of secondary suspended organic par-
ticulates of biogenic origin under European condi-
tions can equal 2—4 ug.m> (Fuzzi et al. 2015).

Compared to emissions of other pollutants, par-
ticulate matter emissions in the air originate
from a great many significant groups of sources.
In addition to sources from which these substan-
ces are emitted through controlled chimneys or
stacks (industrial sources, local heating units,
transport), significant amounts of PM emissions
originate from fugitive sources (quarries, dusty
material dumps, operations involving dusty ma-
terials, etc.). Emissions from abrasion of tyres,
brake linings and abrasion of roads calculated
from traffic levels are also included. The quality
of the air is also affected by resuspension of par-
ticles (stirring-up), which is not included in the
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vozového parku, snizeni zemédélské produkce
a aplikace nejlepSich dostupnych technik pro sni-
zovani emisi TZL (tkaninové filtry) v energetice
a prumyslu. Celkové emise PM;, a PM, 5 v obdo-
bi 2008—2017 maji klesajici trend (obr. IV.1.21
aobr. IV.1.23).

V jednotlivych oblastech CR se podil sektorii na
celkovych emisich lisi podle konkrétni sklad-
by zdroji v dané oblasti. Vzhledem k tomu, ze
hlavni zdroj emisi PM,, a PM, s predstavuje lo-
kalni vytapéni, je i produkce emisi téchto latek
rozlozena po celém Gizemi CR s obytnou zastav-
bou (obr. IV.1.24 a obr. IV.1.25). V tzemi CR
rozdéleném do Ctvercti 5x5 km emisné vynikaji
lokality, ve kterych jsou provozovany vyznamné
energetické zdroje spalujici pevna fosilni pali-
va (Ustecky kraj) a velké pramyslové komplexy
(Moravskoslezsky kraj). Podil emisi z dopravy je
vys$si predevsim ve velkych méstech.

standard emission inventories. The main sources
of particulate matter emissions in 2017 included
144bi sector — Residential: Stationary, which
contributed to air pollution on a country-wide sca-
le with 59.1% PM,, substances and 74.3% PM, ;
substances. Further important sources of PM,,
emissions included the 3Dc sector — Farm-level
agricultural operations including storage, hand-
ling and transport of agricultural products where
these emissions are formed during tillage of the
soil, harvesting and cleaning agricultural crops.
This sector represented 8.7% of PM,, emissions.
A substantial risk to human health is caused by
particulates coming from transport, especially
from fuel combustion in diesel engines which pro-
duce particles with a size of units to hundreds of
nanometres (Vojtisek 2010). Transport contribu-
ted 10.6% to PM,, emissions and 10.0% to PM, ;
emissions (Fig. IV.1.20 and Fig. 1V.1.22).

Consumption of solid fuels by households in the
20082017 period can be characterised by an in-
creasing trend stabilised just after 2013 related
probably to economic conditions. Against this in-
fluence natural renewal of the vehicle fleet, redu-
ction of agricultural production and application of
the best available technology (textile filters) for re-
ducing SP acted towards the reduction in emissions
in the energy and industry sector. The total PM,,
and PM, 5 emissions in the 2008-2017 period exhi-
bit decreasing trend (Fig. IV.1.21 and Fig. IV.1.23).

In individual regions of the Czech Republic, the
contribution by sectors varies depending on the
composition of sources in a given area. As the main
source of PM,, and PM, 5 emissions is represented
by local heating, the production of these substan-
ces is also distributed throughout the territory of
the Czech Republic with residential buildings (Fig.
1V.1.24 and Fig. 1V.1.25). When the territory of the
Czech Republic is divided into 5%5 km grid, are-
as with higher emissions correspond to sites where
important energy sources burning solid fossil fu-
els (the Usti nad Labe region) and large industrial
complexes (the Moravian-Silesian region) are
located. The fraction of emissions from transport is
greater primarily in large cities.
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Obr. IV.1.1 Pole 36. nejvys$si 24hod. koncentrace PM,,, 2018
Fig. IV.1.1 Field of the 36th highest 24-hour concentration of PM,,, 2018
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Obr. IV.1.2 36. nejvys$si 24 hod. koncentrace PM,, méfené na stanicich imisniho monitoringu, 2018
Fig. IV.1.2 36" highest concentrations of PM,, in the ambient air quality network, 2018
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Obr. IV.1.3 Pole ro¢ni primérné koncentrace PM,,, 2018
Fig. IV.1.3 Field of annual average concentration of PM,, 2018
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Obr. IV.1.4 Roéni primérné koncentrace PM,, méfené na stanicich imisniho monitoringu, 2018
Fig. IV.1.4 Annual average concentrations of PM,, in the ambient air quality network, 2018
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Obr. IV.1.5 Pole roéni primérné koncentrace PM,;, 2018
Fig. IV.1.5 Field of annual average concentration of PM, s, 2018
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Obr. IV.1.6 Ro¢ni primérné koncentrace PM, s méfené na stanicich imisniho monitoringu, 2018
Fig. IV.1.6 Annual average concentrations of PM,; in the ambient air quality network, 2018
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Obr. IV.1.7 Pétilety pramér roénich primérnych koncentraci PM,,, 2014-2018
Fig. IV.1.7 Five-year average of annual average concentrations of PM,,, 2014-2018
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Obr. IV.1.8 Pétilety primér ro€nich pramérnych koncentraci PM,s, 2014-2018
Fig. IV.1.8 Five-year average of annual average concentrations of PM,;, 2014-2018
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Fig. IV.1.9 36" highest 24-hour concentrations and annual average concentrations of PM,, at selected
stations with UB, SUB, T and | classification, 2008—-2018
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Obr. IV.1.10 36. nejvys$si 24hod. koncentrace a ro¢ni primérné koncentrace PM,, na vybranych
venkovskych (R) stanicich, 2008-2018

Fig. IV.1.10 36" highest 24-hour concentrations and annual average concentrations of PM,, at selected
rural (R) stations, 2008-2018

CHMU - Informaéni systém kvality ovzdusi 57 Znetisténi ovzdusi na izemi Ceské republiky v roce 2018
CHMI - Air Quality Information System Air Pollution in the Czech Republic 2018



IV.1 KVALITA O0VzZDUSIi V CESKE REPUBLICE — SUSPENDOVANE CASTICE
IV.1 AIR QUALITY IN THE CZECH REPUBLIC — SUSPENDED PARTICULATE MATTER

LV ro¢ni primér
[Cannual average

O+ NMTWWON

T

OO0 0OCOOO

NANNNNNNNN
[o]

X nedostatecny pocet dat
pro roéni hodnoceni
insufficient data

for annual assessment

o

Petrovice
u Karviné

LI Ps-Stodelky P2-Riegrovy sady

Kladno- ®
e stfed mésta Em
° P2-Legerova
id (hot spot)

D Beoun - o
m]]]]]]] L J]]]I[[II” P4-Libug

Plzen-stfed Tobolka-

Certovy schody

Plzen-Slovany

zéna
zone
aglomerace Ceské Budgjovice
agglomeration

kraj 0 25 50

, 100 km
region L

1 | |
Obr. IV.1.11 Roé€ni praimérné koncentrace PM,; v ovzdusi na vybranych stanicich, 2008—2018
Fig. IV.1.11 Annual average concentrations of PM, ;s in the ambient air at selected stations, 2008-2018
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Obr. IV.1.12 Poéty piekro&eni hodnoty imisniho limitu pro 24hod. koncentrace PM,,, 2018
Fig. IV.1.12 Numbers of exceedances of the limit value for 24-hour concentration of PM,, 2018
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Fig. IV.1.13 Share of localities with the exceedance of the limit value for 24-hour concentration of PM,,

and annual average concentrations of PM,, and PM,;, 2008—2018
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Fig. IV.1.14 Annual ourse of average monthly concentrations of PM,,, 2018
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Fig. IV.1.16 Average monthly PM, /PM,, ratio, 2018
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Obr. IV.1.17 Trend ro¢ni primérné koncentrace PM,;, v Ceské republice, 2008-2018
Fig. IV.1.17 Trend of annual average concentration of PM,, in the Czech Republic, 2008-2018
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Obr. IV.1.18 Trend 36. nejvy$s$i 24hod. koncentrace PM,, v Ceské republice, 20082018
Fig. IV.1.18 Trend of the 36" highest 24-hour concentration of PM,, in the Czech Republic, 2008—2018
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Obr. IV.1.19 Trend ro¢ni primérné koncentrace PM,; v Ceské republice, 2008—2018
Fig. IV.1.19 Trend of annual average concentration of PM,s in the Czech Republic, 2008—2018
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Obr. IV.1.20 Podil sektorit NFR na celkovych emisich PM,,, 2017
Fig. IV.1.20 Total emissions of PM,, sourted out by NFR sectors, 2017
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Fig. IV.1.21 The development of PM,, total emissions, 2008-2017
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Obr. IV.1.22 Podil sektorii NFR na celkovych emisich PM,;, 2017
Fig. IV.1.22 Total emissions of PM,; sorted out by NFR sectors, 2017
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Obr. IV.1.23 Vyvoj celkovych emisi PM, s, 2008-2017
Fig. IV.1.23 The development of PM, ; total emissions, 2008—2017
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Obr. IV.1.24 Emisni hustoty PM,, ze ¢tverct 5x5 km, 2017
Fig. IV.1.24 PM,, emission density from 5x5 km squares, 2017

Znegisténi ovzdusi na Gizemi Ceské republiky v roce 2018 64 CHMU - Informaéni systém kvality ovzdusi
Air Pollution in the Czech Republic 2018 CHMI - Air Quality Information System



IV.1 KVALITA 0VzZDUSi V CESKE REPUBLICE — SUSPENDOVANE CASTICE
IV.1 AIR QUALITY IN THE CZECH REPUBLIC — SUSPENDED PARTICULATE MATTER

mérné emise [t.km™2.rok']
specific emissions [t.km™.year]
7 0.1

«7 >0.1-0.5

7 >0.5-1.0

«7 >1.0-2.5

& >25-5

& >5-10

Obr. 1V.1.25 Emisni hustoty PM,; ze ¢tverci 5x5 km, 2017
Fig. IV.1.25 PM, s emission density from 5x5 km squares, 2017

CHMU - Informaéni systém kvality ovzdusi 65 Znetisténi ovzdusi na izemi Ceské republiky v roce 2018
CHMI - Air Quality Information System Air Pollution in the Czech Republic 2018



