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IV.9 LATKY BEZ IMISNiHO LIMITU

IV.9.1 Tékavé organické latky

Tekavé organické latky (VOC) hraji dulezitou
ulohu v chemii ovzdusi, a tedy i v oxidaéni sile
atmosféry, coz ovlivituje stav a kvalitu ovzdusi.
Spolu s oxidy dusiku se VOC vyznamné podili
na procesu tvorby pfizemniho ozonu a dalSich
fotooxidacnich znecistujicich latek. Premény
a odbouravani VOC zpravidla zacinaji reakci
s hydroxylovym radikalem (Viden 2005). Podle
zakona o ochrané ovzdusi je t€kavou organickou
latkou jakakoli organicka slouc¢enina nebo smés
organickych sloucenin, s vyjimkou metanu, ktera
ma pii 20 °C tlak par 0,01 kPa nebo vice, nebo ma
odpovidajici tékavost za konkrétnich podminek
jejiho pouziti. Vzhledem k rozsahu rizné dlouhé
reaktivity jednotlivych VOC a k jejich mnoZzstvi
nebyl u téchto latek stanoven imisni limit.

Monitoring VOC byl do programu EMEP zatazen
na zaklade rozhodnuti EMEP Workshop on Mea-
surements of Hydrocarbons/VOC v Lindau 1989
(EMEP 1990). Vlastni méfeni bylo na Narodni
atmosférické observatori (NAO) Kosetice zaha-
jeno v pribéhu roku 1992, o tfi roky pozdéji jej
pak doplnilo identické méfeni na stanici Praha-
-Libus. V ramci EMEP byl zpo¢atku monitoring
realizovan na péti stanicich, ale v pribéhu 20 let
se pocet stanic i rozsah méfenych uhlovodikt né-
kolikrat zménil. Na NAO Kosetice se podaftilo
udrzet homogenni fadu méfeni az do soucasnos-
ti. Od roku 2011 byla NAO Kosetice zapojena do
projektu ACTRIS, realizovaného v ramci EU 7th
Framework Programme INFRA-2010-1-1.1.16:
Research Infrastructures for Atmospheric Rese-
arch. Na tento projekt navazal nastupnicky pro-
jekt ACTRIS-2 pod H2020-INFRATA-20142015,
realizovany v obdobi 5/2015-4/2019. Problema-
tika VOC byla feSena v pracovni skuping Trace
gases networking: Volatile organic carbon and
nitrogen oxides s cilem zkvalitnit a harmonizo-
vat méfeni VOC v Evropé. V ramci projektu byly
vyvinuty standardni operacni postupy a testova-
ny nejlepsi métici techniky pro zajisténi kvality.
Laborator CHMU se pravidelné G&astnila round
robin testu, kde v oblasti vlastni analyzy VOC
vysledky potvrdily, ze laboratot vyhovuje dopo-
ru¢ovanym parametrim GC-systému a spliuje
u vétsiny latek pozadované nejistoty jak ve stan-
dardech, tak v realnych vzorcich. Po ukonceni
projektu ACTRIS-2 v roce 2019 budou aktivity
v oblasti monitoringu a vyzkumu VOCs pokraco-
vat v ramci panevropské vyzkumné infrastruktu-

IV.9 POLLUTANTS WITHOUT SET LIMIT
VALUES

IV.9.1 Volatile organic compounds

Volatile organic compounds (VOCs) play an important
role in atmospheric chemistry and thus in the oxidati-
on strength of the atmosphere, affecting the condition
and quality of the air. Together with nitrogen oxides,
VOCs play an important role in the process of forma-
tion of ground-level ozone and other photo-oxidation
pollutants. Conversion and decomposition of VOCs is
usually initiated by reaction with a hydroxyl radical
(Viden 2005). According to the Air Protection Act, a
volatile organic compound is any organic compound
or mixture of organic compounds, except methane, that
has a vapour pressure of 0.01 kPa at 20 °C or has co-
rresponding volatility under the specific conditions of
its use. Because of the range of variously long reactivity
of particular VOCs and their amounts, pollution limit
levels were not established for these substances.

Monitoring of VOCs was included in the EMEP
programme on the basis of a decision by the EMEP
Workshop on Measurements of Hydrocarbons/VOCs in
Lindau in 1989 (EMEP 1990). Regular measurement
at the National Atmospheric Observatory KoSetice
(NAO Kosetice) was launched during 1992 and three
years later it was supplemented by the identical measu-
rement at the Praha-Libus station. In the framework of
EMEP, initially measurements were made at five stati-
ons, however, over 20 years the number of stations and
range of measured hydrocarbons has changed several
times. A homogeneous series of measurements has well
been maintained at NAO Kosetice until now. Since
2011, NAO Kosetice has been involved in the ACTRIS
project, carried out in the context of the EU 7th Frame-
work Programme INFRA-2010-1-1.1.16: Research In-
frastructures for Atmospheric Research. The successor
project ACTRIS-2 under H2020INFRAIA-20142015
Jfollowed on from this project and is being implemen-
ted in the May 2015-April 2019 period. The subject of
VOCs is part of the work of the Trace gases networking
working group. Volatile organic carbon and nitrogen
oxides, in an attempt to improve and harmonise VOC
measurements in Europe. In the framework of the pro-
Ject, standard operational procedures were developed
and the best measuring techniques for ensuring quality
were tested. The CHMI laboratory regularly participa-
ted in a round robin test where the results of the ana-
byses of VOCs confirmed that the laboratory complies
with the recommended parameters of the GC system
and meet the required uncertainty values for all the sub-
stances in both standards and real samples. Following
the completion of the ACTRIS-2 project in 2019, VOCs
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ry ACTRIS. Primérné ro¢ni koncentrace vétSiny
VOC na stanicich NAO Kosetice i Praha-Libus
vykazuji béhem 25 let monitoringu statisticky
vyznamny sestupny trend, ktery reflektuje pokles
emisi VOC jak v CR, tak v celém stiedoevrop-
ském prostoru (tab. IV.9.1.1). Trend koncentra-
ci etanu je mnohem vyraznéj$i na predméstské
stanici Praha-Libu§ nez na pozad’ové NAO Ko-
Setice. Vyjimkou je pouze isopren, ktery je pri-
rodniho puvodu (je emitovan listnatymi stromy)
a na obou stanicich vykazuje vzestupny trend.
Obecné¢ lze konstatovat, ze koncentrace hlavnich
VOC byly v 90. letech minulého stoleti na pied-
meéstské trovni o cca 150-200 % vyssi nez na
pozad’ové stanici. V posledni dekadé se rozdily
mezi obéma stanicemi vyrazné zmensuji.

Vysledky ziskané v roce 2018 nijak nevybocu-
ji z dlouhodobych trendl (tab. 1V.9.1.1). Ro¢ni
chod vétsiny VOC reflektuje emisni Girovné, tedy
maximalni hodnoty v zimé a minima v 1été, pou-
ze u isoprenu je tomu naopak (obr. IV.9.1.1).

Z aktualni zpravy o méfeni VOC v ramci EMEP
(Solberg et al. 2018) vyplyva, Ze koncentrace
VOC v regionalnim méfitku kontinualné klesa-
ji, a reflektuji tak sestupny trend emisi. Uroven
koncentraci na NAO Kosetice je srovnatelna
s némeckymi, §vycarskymi a francouzskymi sta-
nicemi. U etanu je ¢eska stanice dlouhodobé¢ cha-
rakterizovana niz§imi ro¢nimi praméry. U vétsi-
ny VOC jsou naméfené hodnoty v zimé obvykle
velmi podobné némeckym stanicim, zatimco
v 1été jsou u hodnoty na NAO Kosetice mirné
nizsi.

Zenevsky protokol o redukci emisi VOC a jejich
transhraniénim ptrenosu byl pfijat v listopadu
1991 a vstoupil v platnost v zaii 1997 (UN-ECE
1991). Protokol obsahoval tii moznosti redukce
VOC:

1.30% redukce emisi VOC do roku 1999, pfi-
¢emz jako zéklad byly pouzity roky 1984
a 1990;

2. Stejna redukce jako v bodé (1) a zajistit, aby
celkové narodni emise 1999 neptesahly taro-
ven roku 1988;

3. Kde emise 1988 nepiekracuji stanovené li-
mity, mohou staty pfijmout jako emisni strop
uroven roku 1999.

V roce 1999 byl prijat Goteborsky protokol
ke zmirnéni acidifikace, eutrofizace a dopa-
da prizemniho ozonu, ktery vstoupil v platnost
17. kvétna 2005 (UN-ECE 1999). Protokol ob-
sahuje emisni stropy pro rok 2010 pro ¢tyti po-

monitoring and research activities will continue within
the pan-European ACTRIS research infrastructure.
The average annual VOC concentrations at the NAO
Kosetice and the Praha-Libus stations over 25 years
of monitoring exhibit a statistically significant decre-
asing trend reflecting the decrease in VOC emissions
both in the Czech Republic and also in the entire Eu-
ropean area (Tab. 1V.9.1.1). The trend in ethane con-
centrations is much stronger at the suburban station
of Praha-Libus than at the background NAO Kosetice.
The only exception is isoprene which is of natural ori-
gin (emitted by broad-leaved trees), which exhibited an
increasing trend at both stations. In general, it can be
stated that the concentrations of the main VOCs at the
suburban levels in the 1990's were approx. 150-200%
higher than at the background station. The differences
between the two stations have decreased substantially
in the past decade.

The results obtained in 2018 do not in any way de-
viate from the long-term trends (Tab. 1V.9.1.1). The
annual variation in most VOC concentrations re-
flects the emission levels and thus maximum values
in the winter and minima in the summer; the situa-
tion is the opposite only for isoprene (Fig. 1V.9.1.1).

It follows from the current report on VOC measure-
ments in the context of EMEP (Solberg et al. 2018)
that the VOC concentrations continuously decrease
on a regional scale and thus reflect the decreasing
trend in emissions. The concentration level at NAO
Kosetice is comparable with those at the German,
Swiss and French stations The Czech station has
long been characterised by lower annual average
ethane concentrations. For most VOCs the concent-
rations measured in the winter are usually similar to
those at German stations, while the values at NAO
Kosetice are slightly lower in the summer.

The Geneva Protocol concerning the Control of
Emissions of Volatile Organic Compounds or their
Transboundary Transmission was adopted in No-
vember 1991 and came into effect in September
1997 (UN-ECE 1991). The Protocol contained three
options for reducing VOCs:

1. 30% reduction in VOC emissions by 1999, where
the base values were those for 1984 and 1990,

2. the same reduction as under (1) and the provision
that the overall national emissions in 1999 do not
exceed the 1988 level;

3. where 1988 emissions did not exceed the set li-
mits, countries could adopt the 1999 level as the
emission ceiling.

In 1999, the Goteborg Protocol to Abate Acidifica-

tion, Eutrophication and Ground-level Ozone was
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Tab. 1V.9.1.1 Primérné ro¢ni koncentrace VOC v ovzdusi na stanicich Kosetice a Praha-Libus$
Tab. 1V.9.1.1 Average annual concentrations of VOC in the ambient air at stations KoSetice and

Prague-Libus

Tékava organicka latka Roéni pramér [ug.m™]
Volatile organic Kosetice Pha4-Libus
eI 1995 | 2000 | 2005 | 2010 | 2018 | 1995 | 2000 | 2005 | 2010 | 2018
Etan 2.34 1.83 207 | 251 2.28 3.62 2.75 2.43 1.94 1.45
Propan 1.80 1.28 1.21 1.28 1.04 2.15 1.71 1.65 1.82 0.81
Butan 1.16 0.76 0.60 0.71 0.49 1.76 1.35 1.02 1.15 0.50
2-methylpropan | 0.68 0.61 0.37 0.47 0.31 1.14 0.80 0.80 1.03 0.37
g Pentan 0.39 0.29 0.35 0.22 1.21 0.79 0.52 1.74 0.25
= 2+3 — methyl- 0.32 0.27 0.15 0.12 0.90 0.83 0.47 0.31 0.13
pentan

Hexan 0.17 0.09 0.1 0.07 0.60 0.41 0.16 0.18 0.07
Heptan 0.05 0.03 0.06 0.12 0.30 0.14 0.07 0.14 0.14
Oktan 0.05 0.02 0.05 0.14 0.12 0.06 0.09 0.15
Eten 1.28 0.82 0.77 0.55 065 | 252 1.69 1.32 0.45 0.57
Propen 0.32 0.21 0.15 0.16 0.12 0.68 0.45 0.34 0.30 0.14
£ | sumaButeny 0.20 0.14 0.20 0.20 0.87 0.51 0.42 0.38 0.27
= suma Penteny 0.05 0.05 0.07 0.05 0.26 0.27 0.14 0.06
Isopren 0.14 0.11 0.09 0.13 0.28 0.34 0.38 0.47 0.29
Benzen 1.05 0.74 0.42 0.58 0.48 1.51 1.20 0.62 0.72 0.38
£ 2 | Toluen 0.99 0.60 0.31 0.40 0.32 2.07 1.63 0.86 0.94 0.43
‘é '§ Ethylbenzen 0.12 0.06 0.06 0.17 0.42 0.37 0.19 0.18 0.25
S 2 | mpXylen 0.25 0.14 0.14 0.73 1.42 0.92 0.55 0.57 0.79
<3 [Toxyen 0.10 0.05 0.04 0.29 0.33 0.16 0.14 0.32

lutanty véetné VOC. Podle protokolu mély byt
evropské emise VOC snizeny alesponi o 40 %
proti roku 1990. CR, podobné jako vétsina stie-
doevropskych zemi (s vyjimkou Polska), tento
limit splnila — emise VOC v CR obdobi 1990—
2010 poklesly o 51 % (EEA 2013c).

Emise tékavych organickych latek

Chemické produkty obsahujici VOC jsou po-
uzivany v celé radé aplikaci v domacnostech
i prumyslu jako Cistici prostiedky, rozpoustédla
a odmast'ovadla. Mohou byt soucasti barev, laki,
lepidel a farmaceutickych ptipravki. Uvoliiuji se
pti skladovani a pouziti ropnych produkti. VOC
vznikaji také pti nedokonalém spalovani.

Nejveétsi mnozstvi emisi VOC vzniklo v roce
2017 v sektoru 1A4bi — Lokalni vytapéni do-
macnosti (47,7 %). Podil dopravy véetné od-
parl z palivového systému vozidel ¢inil 7,6 %.
Vyznamné zdroje emisi VOC v CR se nacha-
zeji v sektoru uziti a aplikace organickych roz-
poustédel (NFR 2D3), ktery se na znecistova-
ni ovzdusi témito latkami podilel 33,1 %. Do

adopted and it came into effect on 17 May 2005
(UN-ECE 1999). The Protocol contains the emission
ceilings for 2010 for four pollutants including VOCs.
According to the Protocol, European VOC emissi-
ons were to be reduced by at least 40% compared to
1990. The Czech Republic, similarly to most Central
European countries (except Poland), has fulfilled this
limit — VOC emissions in the Czech Republic decre-
ased by 51% in the 1990-2010 period (EEA 2013c).

Emissions of volatile organic compounds

Chemical products containing VOCs are used in a wide
range of applications in households and industry as
cleaning agents, solvents and degreasing agents. They
can find use as components of coatings, varnishes, ad-
hesives and pharmaceutical products. VOCs are relea-
sed during the storage and use of petroleum products.
They are also formed in incomplete combustion.

In 2017, the largest amount of VOC emissions origi-
nated from the sector 144bi — Residential: Stationary
(47.7%). The share of transport including releases
from the vehicle fuel systems reached 7.6%. Signifi-
cant amounts of VOC emissions in the CR originate
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tohoto sektoru spadaji ¢innosti 2D3a — Pouziti
rozpoustédel v domacnostech (4,9 %), 2D3d
— Aplikace natérovych hmot (14,5 %), 2D3e —
Odmastovani (3,4 %), 2D3f — Chemické ¢is-
téni (0,03 %), 2D3g — Vyroba a zpracovani
chemickych produkta (5,1 %), 2D3h — Tiska-
rensky pramysl (1,7 %) a 2D3i — Ostatni pou-
ziti rozpoustédel (3,5 %). Cast téchto emisi je
do ovzdusi vnasena fizené, ale velka cast jich
unika do ovzdusi ve formé fugitivnich emisi, je-
jichz omezovani je obtizné (obr. [V.9.1.2).

Celkové emise VOC meély v obdobi let 2008—
2017 klesajici trend (obr. 1V.9.1.3), ktery byl
zpusoben aplikaci produktii s nizSim obsahem
tékavych organickych latek, napt. vodou feditel-
nych barev nebo praskovych plastii. U maloodbé-
ratelskych baleni natérovych hmot je uplatiiovana
legislativni regulace omezujici maximalni obsah
rozpoustédel v produktech dodavanych na trh.
Vlivem neustalé obnovy vozového parku dochazi
i k pribéznému snizovani emisi VOC z dopravy.

from the sector of the use and application of organic
solvents (NFR 2D3) which contributed by 33.1% to
pollution of the air by these substances. This sector
encompasses activities 2D3a — Domestic solvent use
including fungicides (4.9%), 2D3d — Coating appli-
cations (14.5%), 2D3e — Degreasing (3.4%), 2D3f
— Dry cleaning (0.03%), 2D3g — Chemical products
(5.1%), 2D3h — Printing (1.7%) and 2D3i — Other
solvent use (3.5%). Some of these emissions are re-
leased into the air in a controlled manner, but a sub-
stantial part of them escape into the air in the form of
fugitive emissions which are difficult to control (Fig.
1V9.1.2).

Total VOC emissions in the 2008—2017 period exhi-
bited a decreasing trend (Fig. IV.9.1.3), caused by
the use of products with lower volatile organic com-
pound contents, e.g. water-based coatings and plas-
tic powders. Legislative regulations apply to retail
packaging of coatings, limiting the maximum solvent
contents in products placed on the market. The con-
stant renewal of the vehicle fleet is leading to a con-
tinuous reduction in VOC emissions from transport.
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Obr. IV.9.1.1 Ro¢ni chod primérnych mésiénich koncentraci VOC, 2018
Fig. IV.9.1.1 Annual course of average monthly concentrations of VOC, 2018
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®1A4bi — Lokalni vytapéni domacnosti / Residential:
Stationary

2D3d — Aplikace natérovych hmot / Coating applications

m2D3g — Vyroba a zpracovani chemickych produktt /
Chemical products

2D3a - Pouziti rozpoustédel v domacnostech /
Domestic solvent use including fungicides

m2D3j — Ostatni pouziti rozpoustédel / Other solvent use
m2D3e — Odmastovani / Degreasing

m1A3bv — Silniéni doprava: Odpary benzinu / Road
transport: Gasoline evaporation

®1B1a — Fugitivni emise z pevnych paliv: Tézba a
manipulace s uhlim / Fugitive emission from solid fuels:
Coal mining and handling

m5A — Biologické zpracovani odpadti — Skladkovani /
Biological treatment of waste — Solid waste disposal on
land
1A1a — Vefejna energetika a vyroba tepla / Public
electricity and heat production

®1A3bi — Silni¢ni doprava: Osobni automobily / Road
transport: Passenger cars

2D3h — Tiskarensky pramysl / Printing

Ostatni / Other

Obr. IV.9.1.2 Podil sektori NFR na celkovych emisi VOC, 2017
Fig. 1V.9.1.2 Total emissions of VOC sorted out by NFR sectors, 2017
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Obr. IV.9.1.3 Vyvoj celkovych emisi VOC, 2008-2017
Fig. IV.9.1.3 The development of VOC total emissions, 2008-2017
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IV.9.2 Méreni pocetni velikostni distribuce
aerosolovych castic

Atmosférické aerosoly jsou tvoreny Sirokym spek-
trem Castic s riznymi vlastnostmi (velikost, tvar,
chemické slozeni) (Hinds 1999; P6schl 2005; Se-
infeld, Pandis 2006). Hmotnost ¢astic (zejména
ultrajemnych) ve standardné méfeném velikostnim
spektru PM,, a PM,; je v porovnani s jejich po-
¢ty zanedbatelna. Proto je pro néktera hodnoceni
vlivu aerosolovych ¢éastic (zdravotni dopady, vliv
na klima) vyuzivano méfeni poctu ¢astic a jejich
velikostni distribuce (Tuch et al. 1997, Stanier et
al. 2004).

V ramci spoluprace CHMU s Ustavem chemickych
procesit (UCHP AV CR) je od kvétna roku 2008
na Narodni atmosférické observatoii KoSetice
(NAO Kosetice) provozovano meéteni velikostni
distribuce aerosolovych ¢astic. Realizace méfeni je
podpoftena také diky zapojeni stanice do projekta
ACTRIS-2 a ACTRIS-CZ (Aerosols, Clouds, and
Trace gases Research InfraStructure Network). Po-
zad’ova stanice Kosetice je lokalizovana mimo pfi-
mé zdroje znecisténi.

V dennim spektru velikosti ¢astic v roce 2018
dochazi od rannich hodin k postupnému nartistu
poctu castic nuklea¢niho mddu (velikost castic
do 20 nm), ktery pokracuje az do dosazeni maxi-
ma mezi 16. a 17. hodinou. Vyvoj poctu ¢astic ve
zbylé casti spektra (Aitkendv a akumula¢ni mod)
dosahuje nejvyssich hodnot po 18. hoding. Nartst
poctu Eastic v odpolednich hodinach je pravdépo-
dobné spojen i s procesem vzniku &astic a jejich
nasledném rtstu do vysSich velikosti. Dalsi fak-
tor ovliviiujici pocty castic je i stabilita atmosfé-
ry a podminky jejiho zfedéni. Na dennim spektru
z NAO Kosetice je zietelné vidét tibytek poctu
castic mezi 10. a 16. hodinou, ktery je ovlivnén
praveé dobrym promichanim atmosféry. Naopak ve
vecernich hodinach dochazi k naristu poctu ¢as-
tic i vlivem snizeni vysky mezni vrstvy atmosféry
(obr. 1V.9.2.1)".

Vyraznéjsi denni chod poctu ¢astic pozorujeme
na stanici Usti nad Labem-mésto, kde méfeni
velikostni distribuce ¢astic probiha od poloviny
roku 2011. Stoupajici pocet ¢astic od rannich ho-

1V.9.2 Measurement of the numerical size
distribution of aerosol particles

Atmospheric aerosols consist of a wide range of par-
ticles with different properties (size, shape, chemical
composition) (Hinds 1999; Poschl 2005, Seinfeld,

Pandis 2006). The mass of particles (especially ultra-
-fine particles) in the standard PM,, and PM,; size
spectrum is negligible compared to their numbers.

Therefore, the measurement of a number of particles
and size distribution is used for some assessments of
the effects of aerosol particles (health impacts, clima-
te impact) (Tuch et al. 1997, Stanier et al. 2004).

In the context of cooperation of CHMI with the Insti-
tute of Chemical Process Fundamentals of the Czech
Academy of Sciences (ICPF CAS), measurement of the
size distribution of aerosol particles has been perfor-
med since 2008 at the National Atmospheric Observa-
tory Kosetice (NAO Kosetice). The implementation of
these measurements is also supported by participation
of the station in the ACTRIS-2 and ACTRIS-CZ (Aero-
sols, Clouds and Trace gases Research InfraStructure
Network) projects. The Kosetice background station is
located away from direct pollution sources.

The daily spectrum of particle sizes in 2018 exhibits
a gradual increase in the number of particles in the
nucleation mode (smaller than 20 nm) from the mor-
ning hours that continues until a maximum is attained
between 16 and 17 hours. The trends in the number of
particles in the remaining parts of the spectrum (the
Aitken and accumulation modes) attain the greatest
values after 18 hours. The increase of the number of
particles in the afiernoon hours is also probably linked
with the process of formation of the particles and their
successive growth to bigger sizes. Another factor affec-
ting particle numbers is the stability of the atmosphere
and its dispersion conditions. The daily spectrum from
the NAO Kosetice clearly shows the decrease in the
number of particles between 10 and 16 hours, which
is influenced by the good mixing of the atmosphere.
Conversely, in the evening, there is an increase in the
number of particles due to lowering of the height of
boundary layer of the atmosphere (Fig. 1V9.2.1)".

Stronger daily variation of the number of partic-
les is observed at the Usti nad Labem-city station,
where measuring of the size distribution of partic-

1Pozn. Jednotka dN/dlogDp oznacuje normalizovany pocet
¢astic v dané velikostni kategorii. Rozdéleni poctu aerosolo-
vych &astic neodpovida symetrickému normalnimu rozdéleni,
proto se pro zobrazeni aerosolového spektra pouziva logarit-
micka transformace k ziskani lognormalniho rozdéleni (Hinds
1999). Osa Y oznacuje velikostni kategorie aerosolovych ¢as-
tic v nanometrech, barevna $kala znazornuje pocet castic
v dané velikostni kategorii (poCet ¢astic narlistd smérem od
studenych do teplych barev).

1 The dN/dlogDp unit denotes the normalized number of partic-
les in a given size category. The distribution of the number of
aerosol particles does not correspond to a symmetrical normal
distribution, therefore a logarithmic transformation is used to
display the aerosol spectrum to obtain a log-normal distributi-
on (Hinds 1999). The Y-axis indicates the nano-meter patrticle
size categories of aerosol particles, the colour scale shows
the number of particles in a given size category (the number of
particles increases from cold to warm colours).
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din ve vSech castech spektra reflektuje nejen do-
pravni $picku, ale i nartstajici vyskyt produkta
spalovani z primyslovych zdroju. S témito zdro-
ji je spojena jak zvySena produkce castic, tak
i jejich plynnych prekurzori, ze kterych mohou
fotochemickymi procesy vznikat sekundarni ¢as-
tice. Nejvyraznéji se projevuje narist ¢astic mezi
20 a 70 nm, které dosahuje maxima mezi 7. a 8.
hodinou ranni. Pokles koncentraci ve vSech ¢as-
tech spektra mezi 12. a 14. hodinou je vystfidan
opétovnym naristem v pozdnich odpolednich
a vecernich hodinach.

Zatimco v noci dochazi k poklesu poétu castic
nuklea¢niho modu, dominantni se stavaji ¢asti-
ce velikostni kategorie 30—70 nm (obr. [V.9.2.2).
Jak jiz bylo zminéno v ptfedchozi ¢asti, zmény
v pocetni koncentraci jsou ovlivnény nejen zdro-
Ji, ale i stabilitou atmosféry. Zatimco béhem dne
je atmosféra dobfe promichavana diky turbu-
lentnimu proudéni, ve vecernich hodinach, kdy
turbulence ustava, se atmosféra stabilizuje (Stull
2003).

Stanice Lom v Usteckém kraji zahajila méfeni
velikostni distribuce aerosolovych castic v roce
2017. Tato pozad’ova primyslova stanice je lo-
kalizovana priblizné¢ 4 km od petrochemického
komplexu a asi 500 m od mésta Lom. V dennim
spektru lze dobie identifikovat nartist poctu Castic
ve velikostni kategorii mezi 30 a 70 nm, ktery trva
od 5. do 8. hodiny. Od 11. hodiny se v mediano-
vém spektru projevuje rist ¢astic, kdy se Castice
nukleaéniho modu béhem dne transformuji do
vétSich castic aerosolového spektra. Popsané den-
ni spektrum pravdépodobné reflektuje vliv pri-
myslovych zdroju, ale i dopravy a velkych mést
v okoli (obr. 1V.9.2.3).

Nejvyssi celkové pocty castic byly naméfeny na
stanici Usti nad Labem mésto. Maximalni medié-
nové hodnoty byly dosazeny v dubnu (8 020 ¢as-
tic.em™) a v fijnu (7 500 &astic.cm™). Podobny
chod celkovych koncentraci béhem roku pozo-
rujeme i u stanice Lom. Zde se vsak projevuji
konstantné vysoké hodnoty od bfezna do kvétna
(median kolisa okolo hodnoty 6800 &astic.cm™).
Celkovy pocet Castic na stanice NAO Kosetice
pozvolna narustal od tnora do kvétna, kdy bylo
dosazeno nejvyssich hodnot stejné jako v Cerven-
ci (median byl mirné& pies 4 200 &astic.cm™). Na
vSech tiech porovnavanych stanicich byl pozoro-
van podobny mési¢ni chod celkového poctu castic
s vysokymi hodnotami v jarnim obdobi. Narust
celkového poctu ¢astic je spojen s udalostmi vzni-
ku novych ¢astic. Tyto udalosti jsou ¢astéjsi prave

les has been performed since mid-2011. The increa-
sing number of particles in all parts of the spectrum
starting in the morning reflects not only peak traffic
conditions, but also the increasing occurrence of
combustion products from industrial sources. The-

se sources are connected with elevated production
of both particles and their gaseous precursors, from
which secondary particles can be formed by photo-
chemical processes. Increase of particles between
20 and 70 nm is the most extensive, reaching the
maximum between 7 and 8 hours in the morning.

A reduction in concentration of particles in all parts
of the spectrum between 12 and 14 hours is followed
by a resumed increase in the evening and at night.

While the number of particles in the nucleation mode
decreases at night, particles in the 30-70 nm size
range become predominant (Fig. 1V.9.2.2). As al-
ready mentioned earlier, changes in the counting
concentration are affected not only by the sources
but also by stability of the atmosphere. While during
a day the atmosphere is well mixed due to turbulent
flow, in the evening when the turbulence ceases, the
atmosphere gets stabilized (Stull 2003).

The Lom station in the Usti nad Labem region started
measuring the size distribution of aerosol particles in
2017. This background industrial station is located
approximately 4 km from the petrochemical complex
and about 500 m from the town of Lom. An increase in
the number of particles in the size category between
30 and 70 nm, which lasts from 5 to 8 hours in the
morning can be well identified in the daily spectrum.
At 11 hours, particle growth appears in the median
spectrum, with nucleation particles transforming into
larger aerosol spectrum particles during the day. The
described daily spectrum probably reflects the in-
Sfluence of industrial sources as well as transport and
large cities in the vicinity (Fig. 1V.9.2.3).

The highest total number of particles was measured
at the station Usti nad Labem-city. Maximum median
values were reached in April (8,020 particles per cnr)
and in October (7,500 particles per cnt’). A similar
course of total concentrations is observed at the Lom
station during the year. However, there are consistently
high values from March to May (the median fluctuates
around 6800 particles per cnt’). The total number of
particles at the NAO Kosetice station gradually incre-
ased from February to May, when the highest values
were reached as in July (the median was slightly over
4,200 particles per cnt’). A similar monthly course of
the total number of high-value particles in the spring
was observed at all three stations compared. The incre-
ase in the total number of particles is associated with
the emergence of new particles. These events are more
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v jarnich mésicich, kdy je vysoka vegetacni ak-
tivita, a tedy i zvySena produkce VOC. Popsany
proces podporuje i narlistajici intenzita slunecni-
ho zateni. Druhotny nartst celkového poctu Eastic
v fijnu a listopadu se neprojevil u stanice NAO
Kogetice. Narist tedy miZze byt na stanic Usti nad
Labem-mésto a Lom zplisoben mistnimi vlivy
(obr. IV. 9.2.4).

Stanice Ostrava-Fifejdy a Véinovice jsou vyba-
veny analyzatory GRIMM, které mé&fi pocty ¢as-
tic ve 32 velikostnich frakcich v rozsahu 0,25 az
3,20 pm. Na méstské pozad'ové lokalité Ostrava-
-Fifejdy probiha sledovani pocétu ¢astic od roku
2008. Na venkovské pozad'ové lokalité ve Véiio-
vicich probihalo méteni od zacatku roku 2016 do
dubna 2018. V letech 2012-2015 probihalo mére-
ni poctu castic na lokalit¢ v Ostravé-Porube.

Primérny pocet sledovanych castic byl v roce
2018 na stanici Ostrava-Fifejdy ve srovnani s ro-
kem 2017 velmi podobny. V Ostravé-Fifejdach
byl v roce 2018 primérny pocet sledovanych
castic 1086. Vyssi pocet sledovanych castic byl
v predeslych letech sledovan na lokalité ve Veé-
fiovicich. Nejvyssi pocet castic je ze sledova-
nych velikostnich interval(i zastoupen v mens$ich
velikostnich frakcich do 0,30 um a ¢ini asi 64 %
vSech méfenych castic na lokalité v Ostrave-Fi-
fejdach. Pocéty ¢astic vykazuji vyrazny roéni chod,
kdy v chladnych mésicich roku (leden—biezen
a fijen—prosinec) dosahuji na obou stanicich vys-
Sich hodnot nez v mésicich teplych (duben—zaii).
Rozdily v primérnych poctech ¢astic mezi teplou
a chladnou polovinou roku pak ¢ini na Fifejdach
zhruba 41 %.

Pocetné vysSich hodnot castic v letech 2016—
2017 bylo dosahovano ve Véfnovicich. Tato sku-
te¢nost mimo jiné poukazuje na vyssi podil zdro-
ju znecistovani v piihrani¢ni oblasti s Polskem
a zemédélskych ploch v okoli stanice. V chladné
casti roku se na poctu ¢astic vyrazné podili také
vy$si koncentrace plynnych prekurzori oxidu si-
fi¢itého a oxidd dusiku, coz je typické pro celou
oblast Ostravsko-Karvinska. Medianovy denni
chod poctu castic na Fifejdach (obr. 1V.9.2.5)
dinach, nejvyssich naopak bé&hem vecernich,
no¢nich a rannich hodin. Jelikoz neni v dennim
chodu poctu ¢astic na lokalité Ostrava-Fifejdy
ziejmy jejich nartst v dobach dopravnich $picek,
nepiedpokladame jeho vyznamné ovlivnéni do-
pravou nebo neni tato metoda schopna tento vliv
postihnout.

firequent in the spring months, when there is high vege-

tation activity and thus increased VOC production. The
described process is also supported by increasing solar
radiation intensity. The secondary increase in the total
number of particles in October and November was not
reflected in the NAO Kosetice station. The increase can
therefore be caused by local influences at the stations
Usti nad Labem-city and Lom (F. ig. IV.9.2.4).

v

The Ostrava-Fifejdy and Vérnovice stations are equi-
pped by the GRIMM analysers observing the number
of particles in 32 size fractions ranging between 0.25
and 3.20 um. Monitoring of the number of particles at
the background urban site of Ostrava-Fifejdy is carried
out since 2008. Measurements at the rural backgound
Vérmovice location were carried out from the begin-
ning of 2016 to April 2018. In the 2012-2015 period,
the measurement of the number of particles was ca-
rried out at the Ostrava-Poruba site.

The average number of monitored particles at the
Ostrava-Fifejdy and Veérnovice stations in 2018 was
rather comparable with 2017. In 2018, the average
number of monitored particles was 1086 at Ostrava-
-Fifejdy. The higher number of monitored particles
was recorded at the Vérnovice locality in previous
vears. The highest number of particles of the moni-
tored size intervals appears at the lower size range
up to 0.30 um representing approximately 64% of all
the particles measured at the Ostrava-Fifejdy locali-
ty. The numbers of particles demonstrate significant
annual fluctuation with higher values reached in cold
months of the year (January—March and October—
December) than in warm months (April-September).
The difference in the average number of particles
between the warm and cold half of the year reaches
approximately 41% at Fifejdy.

The higher values in the number of particles were
observed at the Vernovice station in the 2016-2017
period. This indicates, among other, a higher pro-
portion of pollution sources in the border region
with Poland and the agricultural areas around the
station. In the cooler part of the year, the number
of particles is also substantially affected by higher
concentrations of the gaseous precursors of sulphur
dioxide and nitrogen oxides, which is typical for the
entire Ostrava-Karvind area. The median daily pro-
gression in the number of particles at Fifejdy (Fig.
1V.9.2.5) reaches the lowest values in the afternoon
and the highest values during the evening, night and
morning hours. As there is no obvious increase in the
number of particles during peak traffic hours at the
Ostrava-Fifejdy location, no significant impact by
transport can be assumed, or, the methodology may
not be capable to establish such an impact.
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Obr. IV.9.2.1 Medianové spektrum denniho chodu poctu &astic, NAO KoSetice, 2018
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Fig. IV.9.2.1 Median spectrum of the daily progression of the number of particles, NAO KoSetice, 2018
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Obr. IV.9.2.2 Medianové spektrum denniho chodu poctu ¢astic, Usti nad Labem-mésto, 2018

Fig. IV.9.2.2 Median spectrum of the daily progression of the number of particles,
Usti nad Labem-mésto, 2018
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Obr. 1V.9.2.3 Medianové spektrum denniho chodu poétu ¢astic, Lom, 2018
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Fig. IV.9.2.3 Median spectrum of the daily progression of the number of particles, Lom, 2018
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Obr. IV.9.2.4 Mésicni variabilita medianu celkového poctu ¢astic Usti nad Labem-mésto, Lom, NAO
Kosetice, 2018

Fig. IV.9.2.4 Median monthly variability of the total particle number concentration, Usti Labem-mésto,
Lom, NAO KosSetice, 2018
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Obr. IV.9.2.5 Medianové spektrum denniho chodu poctu &astic, Ostrava-Fifejdy, 2018
Fig. IV.9.2.5 Median spectrum of the daily progression of the number of particles, Ostrava-Fifejdy, 2018
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1V.9.3 Monitorovani koncentraci
elementarniho, organického
a ¢erného uhliku

Uhlikaté aerosolové castice v atmosféfe jsou tvo-
feny hlavné elementarnim uhlikem a organickymi
slou¢eninami (Seinfeld, Pandis 2006). Elementarni
(EC) i organicky (OC) uhlik jsou produkty nedo-
konalého spalovani organickych materialt (uhli,
oleje, benzinu, dieva a biomasy), ke zdrojim OC
patii také resuspenze prachu spojena s dopravou
a biogenni ¢astice (viry, bakterie, pyl, houbové spo-
ry a v§echny druhy fragmentti z vegetace; Schwarz
et al. 2008). Zatimco EC je emitovan do ovzdusi
pouze piimo (primarni ¢astice), OC mize vznikat
reakcemi plynnych organickych prekurzori. Kro-
meé oznaceni uhlikatych aerosolovych ¢astic jako
EC a OC je pouzivan také termin ¢erny uhlik (BC).
Cerny a elementarni uhlik v podstaté oznaduji stej-
ny komponent atmosféry. Zatimco EC obsahuje
pouze uhlik, BC muze obsahovat kromé EC i or-
ganické primési (Chow et al. 2009; Husain et al.
2007; Petzold et al. 2013). Pouzivani spravné ter-
minologie pro oznaceni elementarniho a ¢erného
uhliku se 1isi v pojeti charakteru této latky. Termin
EC definuje tékavé vlastnosti, oznaceni cerny uh-
lik (BC) popisuje absorpéni vlastnosti napti¢ spek-
trem viditelnych vinovych délek (Seinfeld, Pandis
2000).

Uhlikaté ¢astice jsou soucasti jemné frakce aero-
solovych castic (PM,5). Z hodnoceni zdravotnich
dopadit PM, 5 na lidské zdravi vyplynulo, Ze vari-
abilitu epidemiologickych vysledk nelze vysvétlit
pouze proménlivosti koncentraci PM, 5 v prostoru.
Pricinou mohou byt pravé vice toxikologicky aktiv-
ni slozky PM, 5 (Luben et al. 2017). EC (resp. BC)
oproti OC lépe prostupuje do lidského téla a zhor-
Suje onemocnéni srdce a plic (Na, Cocker 2005).
Organické ¢astice (veetné organického uhliku), jez
mohou obsahovat mimo jiné frakce polycyklickych
aromatickych uhlovodikii (PAH), jsou studovany
pro jejich karcinogenitu a mutagenni G¢inky (Sein-
feld, Pandis 2006; Satsangi et al. 2012). U&inkéim
uhlikatych ¢astic na lidské zdravi se vénuje mnoho
odbornych studii, jejich vysledky reviduji napfti-
klad prace Grahame et al. 2014; Magalhaes et al.
2018; Luben et al. 2017 a WHO 2012.

Prvni pravidelné méteni EC/OC v CR bylo zaha-
jeno v tnoru 2009 na Narodni atmosférické ob-
servatofi Kosetice (NAO Kosetice). Primérna
koncentrace celkového uhliku (TC) byla v letech
2009-2018 ve vzorkované frakci PM,; 3,4 pg.m™,
z ¢ehoz EC tvoii 0,4 pg.m™ a OC 3,0 ug.m™. Nej-
vy3$&i priimérna koncentrace TC (6,4 ug.m™) namé-

IV.9.3 Monitoring concentrations
of elemental, organic and black
carbon

Carbonaceous aerosol particles in the atmosphere
are formed mainly of elemental carbon and orga-
nic compounds (Seinfeld, Pandis 2006). Elemental
(EC) and organic carbon (OC) are products of in-
complete combustion of organic materials (coal,
oil, petrol, wood and biomass); OC sources also
include the resuspension of dust particles related
to traffic, and biogenic particles (viruses, bacteria,
pollen, fungal spores and all kinds of vegetation
fragments; Schwarz et al. 2008). While EC is emi-
tted into the air only directly (primary particles),
OC can be formed by the reactions of gaseous or-
ganic precursors. In addition to designating carbo-
naceous aerosol particles as EC and OC, the term
black carbon (BC) is also used. Black and elemen-
tal carbon basically designate the same component
appearing in the atmosphere. While EC contains
only carbon, BC can contain, apart from EC, also
organic ingredients (Chow et al. 2009; Husain et
al. 2007, Petzold et al. 2013). The correct use of
the terminology designating elemental and black
carbon relates to the conception of the substance
characteristics. The term EC denotes volatility pro-
perties, while black carbon (BC) entails absorption
properties across the spectrum of visible wavelen-
gths (Seinfeld, Pandis 2006).

Carbonaceous particles form fine fraction of aero-
sol particles (PM,;s). It has been concluded from
the evaluation of health impacts of PM,; on hu-
man health that variability of epidemiologic results
cannot be explained by only variance of concen-
trations of PM,; in the environment. Causes can
include just more active toxicological components
of PM,5 (Luben et al. 2017). Compared to OC,
EC (or BC) penetrates more readily into the hu-
man body and aggravates heart and lung diseases
(Na, Cocker 2005). Organic particles (including
organic carbon), which can contain among other
components fractions of polycyclic aromatic hyd-
rocarbon (PAH), are studied for their carcinogenic
and mutagenic effects (Seinfeld, Pandis 2006, Sat-
sangi et al. 2012). A range of professional studies
deals with the effects of carbonaceous particles on
human health, the results of which are revised, for
example, in studies by Grahame et al. 2014, Ma-
galhaes et al. 2018, Luben et al. 2017 and WHO
2012.

The first regular measurement of EC/OC in the
Czech Republic was launched in February 2009
at the National Atmospheric Observatory Kosetice
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fena v bieznu 2018 byla pravdépodobné ovlivnéna
teplotami, které byly dlouhodobé pod bodem mra-
zu, minimalnich hodnot dosahovaly na prelomu
unora a bfezna. Nepfiznivé meteorologické pod-
minky spolecné se zvysenou produkei uhlikatych
castic v dusledku vytapéni navysuji namérené kon-
centrace TC. V roce 2018 byla primérna koncen-
trace TC (3,4 ug.m™) o 1 pg.m™ vyssi nez v roce
2017. Tento narist byl také ovlivnén vyssimi kon-
centracemi OC béhem letniho obdobi. Diky vys-
§im teplotam v letnim obdobi 2018 mohlo vznikat
vice sekundarniho OC. Primérna ro¢ni koncentra-
ce EC byla v roce 2018 0,46 pg.m™, koncentrace
OC doséhla 3,2 pg.m™. Pii celkovém pohledu na
chod koncentraci v pribéhu méfeni lze identifiko-
vat mirné klesajici trend i pies nartst primérnych
ro¢nich koncentraci v nékterych letech. Zatimco od
za¢atku méfeni koncentrace EC (2009 — 0,6 ug.m™)
pozvolna klesaly, v letech 2012 a 2013 doslo opét
k nartstu koncentraci. Po obnové méfeni v roce
2016 se ro¢ni pramérné koncentrace pohybovaly
mirné nad 0,3 pg.m™. Vyrazny narGst byl zazna-
menan v roce 2018. Podobny, ale vyrazngjsi, chod
jsme zaznamenali také u OC. Nejvyssi primérna
hodnota byla naméfena v roce 2013 (3,7 ug.m™),

cvvr

pro rok 2016 (2,0 pg.m™) (obr. IV.9.3.1).

Mefeni koncentraci BC probiha na tiech stanicich,
a to na stanici Usti nad Labem-mésto, Lom a NAO
Kosetice. Stanice Usti nad Labem-mésto a NAO
Kosetice méfi BC od roku 2012, Lom od roku 2017.

Roc¢ni variabilita koncentraci BC odrazi vyssi
mnozstvi emisi produkovanych béhem topné sezo-
ny, zvysené hodnoty jsou méfeny v chladné casti
roku. Mimo topnou sezonu Ize v dennich chodech
identifikovat maxima pochazejici zejména z do-
pravy. DalSim zdrojem BC v letnich mésicich je
i grilovani.

Na stanici Usti nad Labem-mésto prim&mé roéni
koncentrace BC za Sestileté obdobi (2012-2018)
poklesly z hodnoty 2,09 ug.m™ v roce 2012 na
1,55 pg.m™ v roce 2018. Bé&hem tohoto obdobi
se snizila i variabilita hodnot, ktera byla nejvyssi
v roce 2014. Zatimco v roce 2014 hodnoty 1. a 3.
kvartilu dosahovaly 0,72 22,71 ug.m” v daném po-
fadi, v roce 2018 mél 1. kvartil hodnotu 0,54 pg.m™
a 3. kvartil ¢inil 2,10 pg.m™. Na stanici Lom byla
v roce 2018 zaznamenana primérna ro¢ni koncen-
trace 1,17 pg.m™. Pfestoze stanice Lom i Usti nad
Labem-mésto lezi v primyslovém regionu, lze po-
zorovat niz$i koncentrace BC na stanici Lom, které
jsou ovlivnény lokalizaci stanice mimo dopravni
tepny. NAO Kosetice dlouhodobé méti koncentra-

(NAO Kosetice). The average concentration of to-
tal carbon (TC) in 2009-2018 in the sampled PM, ;
fraction was 3.4 ug.m”, of which the EC amounts
to 0.4 ug.m”> and OC to 3.0 ug.m>. The highest
average concentration of TC (6.4 ug.m”) mea-
sured in March 2018 was probably influenced by
temperatures that were below the freezing point for
a long time, reaching the minimum values at the
end of February and beginning of March. Adverse
meteorological conditions together with increased
carbon particle production due to local heating in-
crease the measured TC concentrations. In 2018,
the average concentration of TC (3.4 ug.m~) was
1 ug.m” higher than in 2017. This increase was
also affected by higher OC concentrations during
the summer period. Due to the higher temperatures
in the summer of 2018, more secondary OC could
be formed. The average annual EC concentration
in 2018 was 0.46 ug. m~>, the OC concentration re-
ached 3.2 ug.m”. Overall, considering the course
of concentrations during the period of measure-
ments, a slightly decreasing trend can be identified
despite the increase in average annual concentra-
tions in some years. While the EC concentration
(2009 — 0.6 ug.m”) has been gradually decreasing
since the beginning of the measurement, in 2012
and 2013 the concentrations increased again. Af-
ter the renewal of the measurement in 2016, the
annual average concentrations were slightly abo-
ve 0.3 ug.m”. Significant increase was recorded
in 2018. Similar but more noticeable course was
also observed for the OC. The highest average va-
lue was observed in 2013 (3.7 ug.m>), while the
lowest OC concentration was characteristic for
2016 (2.0 ug.m™) (Fig. 1V.9.3.1).

Measurements of concentrations of BC take place
at three stations, namely the Ustt nad Labem-city,
Lom, and NAO Kosetice. The Ustt nad Labem-ci-
ty and NAO KoSetice stations measure BC since
2012, the station Lom since 2017.

The annual variability of concentrations of BC re-

flects higher amount of emissions produced during
the heating season; increased values are recorded
during the cold part of the year. Apart from the
heating season, weekly maxima can be identified
namely due to traffic. Another source of BC is bar-
becue taking place in the summer months.

The six year (2012-2018) annual average concen-
tration of BC at the Usti nad Labem-city station
dropped from the level of 2.09 ug.m” in 2012 to
the value of 1.55 ug.m” in 2018. During this pe-
riod variability of data also decreased, reaching
the peak in 2014. Although the levels of I' and 3™
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ce BC, které jsou v porovnani s vysledky stanice
Usti nad Labem-mésto tiikrat niz$i. Primérna roéni
koncentrace od roku 2013 poklesla z 0,87 pg.m™
na 0,49 pg.m™ v roce 2018. Variabilita naméie-
kvartil dosahoval 0,25 pg.m™, resp. 0,67 ug.m>),
v nasledujicim roce pak variabilita mirné vzrostla,
stejné jako primérna koncentrace. V roce 2018 byl
opét zaznamenan mirny pokles koncentraci BC.
Celkovy chod koncentraci na jmenovanych stani-
cich neni zcela totozny. I ptes to, ze od roku 2013
koncentrace BC klesaly, na NAO Kosetice doslo
k narastu koncentraci v roce 2017, avSak na sta-
nicich v Usteckém kraji byl nartst koncentraci za-
znamenan az v roce 2018. Tyto rozdily mohou byt
spojeny s odlisSnou strukturou zdrojt, ovliviiujici
koncentrace BC (obr. 1V.9.3.2).

V Ceské republice pochazelo dle vysledki inven-
tarizace emisi v roce 2017 az 43,4 % emisi BC ze
sektoru dopravy, a to predevsim ze spalovani paliv
ve vznétovych motorech. Z toho se na celkovych
emisich BC nejvice podilely sektory: Zemédélstvi,
lesnictvi, rybolov: Nesilni¢ni vozidla a ostatni stro-
je (1A4cii) 15,1 % a Silni¢ni doprava: Osobni au-
tomobily (1A3bi) 12,7 %. Ze stacionarnich zdroji
vzniklo nejvice emisi BC v sektoru Lokalni vyta-
péni domacnosti (1A4bi) s podilem 55,3 % na cel-
kovych emisich (obr. 1V.9.3.3). Vyvoj celkovych
emisi BC v obdobi 2008-2017 Ize charakterizovat
klesajicim trendem, ktery je zpusoben zejména
opatienimi v sektoru dopravy (obr. 1V.9.3.4)".

1 Podily emisi BC na jednotlivych sektorech jsou nové pfepoci-
tany, proto se mohou vysledky uvadéné v minulych letech lisit.

quartiles in 2014 reached 0.72 and 2.71 ug.m”
respectively, the 1" quartile of 2018 amounted to
0.54 ug.m> and the 3™ quartile to 2.10 ug.m>. At
the Lom station the average annual concentration
was recorded at the level of 1.17 ug.m” in 2018.
Although the Lom and Usti nad Labem-city stations
are located in an industrial region, lower concen-
trations of BC can be observed at the Lom station
due to its location outside the traffic arteries. The
long-term monitoring of BC concentrations at the
NAO Kosetice station gives three times lower the
values recorded at the Usti nad Labem-city station.
The annual average concentration dropped from
the level of 0.87 ug.m” in 2013 to 0.49 ug.m” in
2018. The variability of measured data was the
lowest in 2016 (the 1st and 3rd quartiles reached
the values of 0.25 ug.m” and 0.67 ug.m” respecti-
vely), the following year the variability moderately
increased, similarly to the average concentration.
In 2018 there was again a slight decrease in BC
concentrations. The overall course of concentra-
tions at the above-mentioned stations is not quite
identical. Despite the fact that since 2013 the BC
concentrations have been decreasing, the NAO
Kosetice has seen an increase in concentrations in
2017, however, the increase in concentrations at the
stations in the Usti na Labem region was observed
only in 2018. These differences may be associated
with a different structure of sources, affecting BC
concentrations (Fig. 1V.9.3.2).

Based on the results of inventories in the Czech Re-
public in 2017, up to 43.4% of BC emissions origi-
nated from the transport sector, particularly from
combustion of fuel in diesel engines. Of this, the fo-
llowing sectors contributed the most to the total BC
emissions: Agriculture, forestry, fishing: Off-road
vehicles and other machinery (144cii) 15.1% and
Road transport: Passenger cars (143bi) 12.7%.
Of stationary sources, the most BC emissions were
produced by the sector of Residential: Stationa-
ry (144bi) contributing 55.3% of total emissions
(Fig. 1V.9.3.3). Developments in total BC emissions
in the 2008-2017 period can be characterised by
a decreasing trend, particularly due to measures in
the transport sector (Fig. IV.9.3.4)".

1 The share of BC emission by sectors has recently been recal-
culated and the results given in previous years can therefore
differ.
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Obr. 1V.9.3.1 Rocni priimérné koncentrace EC a OC, NAO Kosetice, 2009-2018
Fig. IV.9.3.1 Annual average concentrations of EC and OC, NAO KoSetice, 2009-2018
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Obr. 1V.9.3.2 Rocni primérné koncentrace BC, NAO Kosetice, Lom a U§ti nad Labem-mésto, 2012—-2018
Fig. IV.9.3.2 Annual average concentrations of BC, NAO koSetice, Lom, Usti nad Labem-mésto. 2012-2018
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Obr. IV.9.3.3 Podil sektorti NFR na celkovych emisich BC, 2017
Fig. 1V.9.3.3 Total emissions of BC sorted out by NFR, 2017
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Obr. IV.9.3.4 Vyvoj celkovych emisi BC, 2008—2017
Fig. 1V.9.3.4 The development of BC total emissions, 2008-2017
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