V.1 AGLOMERACE — HLAVNiI MESTO PRAHA

V.1 AGGLOMERATION — CAPITAL CITY OF PRAGUE

V. AGLOMERACE

Zakon ¢. 201/2012 Sb., o ochrané ovzdusi, ¢leni
tizemi CR pro posuzovéani a vyhodnoceni tirovné
znecisténi ovzdusi na zony a aglomerace. Tato ka-
pitola je vénovana podrobnéj$imu hodnoceni
kvality ovzdusi v aglomeracich Praha, Brno a Ostra-
va/Karvina/Frydek-Mistek. Jedna se o oblasti, ve
kterych je kvalita ovzdusi zhorSena zejména v di-
sledku dopravniho a primyslového zatiZeni. Navic
je v téchto oblastech vysoka hustota populace; podil
obyvatel vystavenych nadlimitnim koncentracim
v téchto oblastech tedy neni zanedbatelny.

Jednim z nastroji pro interpretaci imisnich koncen-
traci naméfenych na stanicich AIM jsou koncentra-
¢ni ruzice, jejichz hodnoceni pro vybrané lokality
jednotlivych aglomeraci je soucasti této kapitoly.
Koncentracni rizice vyjadiuje, jaka byla primérna
koncentrace zméfena na stanici pfi dané rychlosti
asmeéru vétru’. Oproti tomu vazena koncentracni
ruzice v sob¢ zahrnuje i informaci o Cetnosti
vyskytu danych situaci a udava, jak se ptispevky
namétené pi daném sméru a rychlosti vétru podileji
na prumérné koncentraci namétené na stanici v da-
ném obdobi. Odlisnosti mezi témito dvéma ri-
zicemi pak mohou napf. upozornit na vyznamny
zdroj, ktery lezi v sektoru, ze kterého jen ojedinéle
vane vitr, a na pramérnych ro¢nich koncentracich
se vyznamné nepodili.

Trend imisnich charakteristik pro PM,,je hodnocen
v aglomeracich na zéklad¢ dat ze stanic, pro které
existuje ucelena casova tada od roku 2001 (obr.
V.2). Po strmém poklesu PM,,do roku 1999 koncen-
trace opé&t stoupaly a v roce 2003 dosahovaly svych
maxim v disledku neptiznivych rozptylovych
podminek v tnoru a prosinci a podnormalniho
mnozstvi srazek. Od roku 2003 imise v celkovém
trendu klesaji, ackoliv mezi jednotlivymi roky se
objevuje kolisani, zejména v dusledku meteorolo-
gickych a rozptylovych podminek. Vyssi koncen-
trace PM,, tak byly naméfeny napft. v letech 2006,
2010a2011. V letech 2012-2014 nevykazovala 36.
nejvyssi denni koncentrace PM,, vyrazny trend.
Vroce 2015 je patrny strmy pokles nasledovany
stagnaci v roce 2016 a v roce 2017 byl naopak za-
znamenan mirny vzestup 36. nejvyssi denni kon-
centrace i ro¢niho priméru PM, .

Trend ro¢nich priimérnych koncentraci pro PM, ;je
hodnocen na zaklad¢ dat ze stanic, pro které existuje
ucelena ¢asova fada od roku 2005. Nejvyssich hod-
not dosahla ro¢ni primérna koncentrace v letech
2005, 2006 a 2010. V letech 2005 a 2006 ro¢ni

V. AGGLOMERATIONS

For assessing and evaluating the level of air pol-
lution, Act No. 201/2012 Coll, on protection of the
air, divides the territory of the Czech Republic into
zones and agglomerations. This chapter deals with
detailed evaluation of the air quality in the agglo-
merations of Prague, Brno and Ostrava/Karvind/
Frydek-Mistek. These are areas in which the air
quality is worsened mainly as a result of transport
and industrial sources. In addition, these areas have
high population densities; thus the fraction of the
population that is exposed to above-limit concen-
trations in these areas is not negligible.

Concentration roses, whose evaluation for selected
locations in the individual agglomerations is a part
of this chapter, are one of the instruments for inter-
pretation of pollutant concentrations measured at
AIM stations. Concentration roses indicates the
average concentration measured at stations for
aparticular wind speed and direction?. Above that,
the weighted concentration rose includes informa-
tion on the frequency of occurrence of specific
situations and indicates how the values measured
for a given wind direction and speed contribute to
the average concentration at the station at a given
period. Differences between these two roses can, for
example, draw attention to an important source
located in the direction sector from which the wind
blows only occasionally and which does not make a
substantial contribution to the average annual
concentrations.

The trend in pollution characteristics in the agglo-
merations for PM,, is evaluated based on data from
stations where a complete time series is available
since 2001 (Fig. V.2). After a steep decrease of PM,,
until 1999 the concentrations increased again and
reached their maxima in 2003 in relation to un-
favourable dispersion conditions in February and
December and subnormal precipitation amounts.
Since 2003 the overall pollution trend is decreasing,
although there is a fluctuation between the years
mainly in relation to meteorological and dispersion
conditions. Thus, higher concentrations of PM,,
were measured, e.g., in 2006, 2010 and 2011. In the
2012-2014 period the 36" highest daily concentra-
tion of PM,, did not show any significant trend.
A steep decrease is apparent in 2015 followed by
stagnation in 2016 and, conversely, a slight increase
of 36" highest daily concentration and annual ave-
rageof PM,,in2017.

The trend of the average annual concentrations of
PM,,is evaluated based on data from stations where
a complete time series is available since 2005. The
highest values of the average annual concentration
were reached in 2005, 2006 and 2010. In 2005 and

1 Pri vypoétu byly uvaZzovany rychlosti vétru 0,2 m.s™ a vyssi.
NizSi rychlosti byly zahrnuty do bezvétfi.

1 The calculation took into consideration wind speeds of 0.2 m.s™
ormore. Lower speeds were included in the calm category.
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Obr. V.1 Trendy ro€nich charakteristik SO,, NO,, CO (2001-2017) a benzenu (2005-2017)
na méstskych a predméstskych stanicich v aglomeracich

Fig. V.1 Trends of SO,, NO,, CO (2001-2017) and benzene (2005-2017) annual characteristics
at urban and suburban stations in agglomerations
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Obr. V.2 Trendy ro€nich charakteristik PMo (2001-2017), PM; 5 (2005-2017) a benzo[a]pyrenu
(2006-2017) na méstskych a predméstskych stanicich v aglomeracich

Fig. V.2 Trends of PMy (2001-2017), PM, 5 (2005-2017) and benzo[a]pyrene (2006-2017) annual
characteristics at urban and suburban stations in agglomerations
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koncentrace (v priméru pro vSechny stanice) pie-
sdhla 1 hodnotu imisniho limitu. Od roku 2011 do
2015 véetné trend ro¢ni koncentrace PM, ; stagno-
val. V roce 2016 koncentrace PM, ; mirn¢ poklesly
avroce 2017 naopak mirné stouply (obr. V.2).

Trend imisnich charakteristik pro NO,je hodnocen
vaglomeracich na zdklad¢ dat ze stanic, pro které
existuje ucelend casova fada od roku 2001 (obr. V.I).
Sestupny trend koncentraci NO, v 90. letech se
vroce 2000 zastavil a koncentrace naopak stoupaly
az do roku 2003. Vyssi koncentrace NO, v tomto
roce byly disledkem jak nepiiznivych rozptylovych
podminek v unoru a prosinci, tak i podnormalniho
mnozstvi srazek. Od roku 2003 imisni charakte-
ristiky NO, v celkovém trendu dlouhodobé¢ klesaji,
meziro¢né se vSak objevuji vykyvy zejména v di-
sledku prevazujicich meteorologickych a rozptylo-
vych podminek. Nartst ro¢ni primérmé i 19. nej-
vy$si hodinové koncentrace byl zaznamenan v le-
tech 2006 a 2011. Od roku 2011 imisni charakte-
ristiky NO, velice mirné klesaly, s vyjimkou roku
2014, kdy v meziro¢nim srovnani stoupla 19. nej-
vy$si hodinova koncentrace. V roce 2015 je patrny
pokles imisnich charakteristik NO, proti pfedcho-
zimu roku. Tento pokles pokracoval i v roce 2016.
V roce 2017 se naopak projevil vzestup, a to
zejména u 19. nejvyssi hodinové koncentrace. Od
pocatku hodnoceného obdobi se imisni charakte-
ristiky pro NO, drzi pod trovni svych imisnich
limitd. Je vSak mozné predpokladat, ze k prekroceni
imisnich limitd mize dochazet na dopravné
exponovanych lokalitach, kde neni provadéno
méfeni.

V.1 HLAVNi MESTO PRAHA

Hlavni mésto Praha patii z hlediska znecisténi
ovzdudi mezi nejvice zatizené oblasti CR (tab.
V.1.1). Tento stav je vysledkem spoluptisobeni fady
ptirodnich faktort, zejména vSak vlivl zptsobe-
nych vysokou koncentraci obyvatel a s tim spojenou
hustou dopravni siti.

Specificka poloha Prahy v ¢lenitém terénu Prazské
kotliny zasadnim zptsobem ovliviiuje klimatické
poméry a rozptylové podminky uzemi (Lozek et al.
2005). Udoli Vltavy byva nedostate¢né provétra-
vano a zejména v chladné poloviné roku se zde
utvareji vhodné podminky ke vzniku teplotnich
inverzi, kdy je vyrazné teplejsi vzduch nasouvan
nad studeny vzduch u prochlazeného zemského po-
vrchu. Tézky studeny vzduch se drzi pfi zemi a ne-
dovoli znecistujicim latkam rozptylit se do vyssich
vrstev atmosféry. Dusledkem jsou zvysené koncen-
trace $kodlivin v nehybné pfizemni vrstvé vzduchu
(Bednafr, Zikmunda 1985).

2006 the annual concentration (in the average from
all the stations) also exceeded the pollution limit va-
lue. Between 2011 and 2015 included, the trend in
the annual concentration of PM, ; stagnated. In 2016
the concentrations of PM, ; slightly decreased and,
conversely, slightly increasedin 2017 (Fig. V.2).

The trend of NO, pollution characteristics is eva-
luated based on data from stations where complete
time series are available since 2001 (Fig. V.1).
Adecreasing trend of NO, concentrations from
1990’ terminated in 2000 and, conversely, the con-
centration increased until 2003. The higher concen-
trations of NO, resulted from both unfavourable
dispersion conditions in February and December,
and subnormal precipitation amounts that year.
Since 2003 the NO, pollution characteristics are
decreasing in an overall trend, although there is
afluctuation between the years mainly in relation to
prevailing meteorological and dispersion conditi-
ons. An increase of the annual average and 19"
highest hourly concentration were recorded in 2006
and 2011. Since 2011 the NO, pollution characte-
ristics decreased rather slowly except for 2014
when the 19" highest hourly concentration incre-
ased inter-annually. In 2015 a decrease is apparent
of NO, pollution characteristics compared to a year
earlier. This decrease continued also in 2016. In
2017, conversely, an increase occurred, mainly for
19" highest hourly concentration. Since the be-
ginning of the evaluated period the NO, pollution
characteristics keep below their pollution limit
values. However, it can be assumed that exceeding
of the pollution limit values may occur at the
exposed traffic locations where no measurement is
carried out.

V.1 CAPITAL CITY OF PRAGUE

The air of the Capital City of Prague is among the
most polluted in the Czech Republic (Tab. V.1.1).
This situation is a result of the interaction of a num-
ber of natural factors and especially the effect of the
high population concentration and the related
dense transport network.

The specific position of Prague in the complex ter-
rain of the Prague basin fundamentally affects the
climatic conditions and dispersion conditions in the
territory (Lozek et al. 2005). The Moldau valley is
generally insufficiently ventilated and, especially in
the colder part of the year, suitable conditions are
formed here for the formation of temperature
inversions, when much warmer air is pushed down
over cold air near the cold surface of the Earth. The
heavy cold air remains close to the ground and does
not allow pollutants to disperse into higher layers of
the atmosphere. This leads to elevated pollutant
concentrations in the motionless ground-level layer
of the air (Bednar, Zikmunda 1985).
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Tab. V.1.1 Plocha aglomerace Praha s prekro€enymi imisnimi limity jednotlivych Skodlivin
Tab. V.1.1 The territory of the Prague agglomeration with the exceeded limit values of individual

pollutants

Rok PMio PM1o PMzs NOz2 Benzo[a]pyren
Year ro¢ni primér 24h ro¢ni primér ro¢ni primér ro¢ni primér O3

annual average annual average | annual average | annual average
2010 - 27.98 % - 1.61 % 98.25 % 0.20 %
2011 - 70.92 % - 0.96 % 97.88 % 0.20 %
2012 - 5.61 % - 1.36 % 88.11 % 0.20 %
2013 - 0.42 % - 0.56 % 59.61 % 0.20 %
2014 - 5.96 % - 0.20 % 75.81 % -
2015 - - - - 41.70 % 0.20 %
2016 - - - 0.60 % 54.26 % 2.01 %
2017 - 0.67 % - - 67.70 % 15.52 %

Zhorsena kvalita ovzdusi v Praze souvisi zejména se
zna¢nym dopravnim zatizenim. Praha je diky své
poloze nejen hlavnim uzlem silniéni sité CR, ale
ivyznamnou kfiZzovatkou mezinarodni piepravy.
Velka c¢ast hlavnich dopravnich tahli vede pfimo
centrem Prahy. Soucasna komunikacni sit’ vnitiniho
mésta vSak neni schopna tak obrovskou koncentraci
dopravy pojmout, dochdzi k jejimu pftetiZeni,
mnohdy az k dopravnim kolapsiim. K ¢aste¢nému
teseni dopravni situace by mélo pfispét predevsim
dokonceni objizdnych silni¢nich okruhd kolem
Prahy, vyrazné omezeni individualni automobilové
dopravy v nejvice zatiZzenych oblastech a diiraz na
Zelezniéni a méstskou hromadnou dopravu (IPR
Praha2012).

Praha ma vzhledem ke svému historickému vyvoji
rozvinutou i primyslovou infrastrukturu (IPR Praha
2012). V nedavné minulosti sice dochazelo k ruseni
¢i omezeni fady nevyhovujicich primyslovych za-
vodi, ale zarovenn doslo k rostoucimu vyznamu
sektoru sluzeb, a tim i k vystavbé novych komer-
¢nich a administrativnich center, jez kladou vy-
soké naroky na dopravni obsluznost a spotiebu
energii véetné vytapéni.

Nezanedbatelny vliv na soucasnou imisni situaci
v Praze ma i spotieba pevnych paliv pro vytapéni
rodinnych domd zejména v okrajovych ¢astech
mésta.

V.1.1 Kvalita ovzdusi v aglomeraci Praha

Suspendované ¢astice PM19 a PM2 5

Imisni limit pro primérnou 24hodinovou koncen-
traci PM,, (hodnota 50 pg.m’nesmi byt ptekrodena
za rok vice nez 35krat) byl v roce 2017 na uzemi
aglomerace Praha piekrocen celkem na péti loka-
litach z 15 lokalit s dostate¢nym poctem dat pro
hodnoceni. VSech pét lokalit je klasifikovano jako

The worsened quality of the air in Prague is related
mainly to the heavy traffic levels. Thanks to its
position, Prague is not only the main cross-roads of
the highway network of the Czech Republic, but is
also an important cross-roads in international
transport. A large portion of main transport
through-roads lead directly through the centre of
Prague. However, the current roadway network
inside the city is not capable of absorbing such an
enormous concentration of traffic and is over-
loaded, with frequent traffic jams. Partial impro-
vement of traffic conditions should follow primarily
from completion of by-pass circuit roads around
Prague, substantial reduction of individual auto-
mobile transport in the most crowded areas and
emphasis on railway and municipal mass transport

(IPR Praha 2012).

As aresult of its historical development, Prague has
a developed industrial infrastructure (IPR Praha
2012). In the recent past, a number of unsatisfactory
industrial facilities have been closed or production
reduced; while the services sector has increased in
importance, with the construction of new commer-
cial and administrative centres, placing conside-
rable demands on transportation services and con-
sumption of energy, including heating.

The consumption of solid fuels for heating family
houses, especially in suburban parts of the city, also
have a considerable effect on the pollution levels.

V.1.1 Air quality in the Prague
agglomeration

Suspended particulate matter PM,,and PM,

The pollution limit level for the 24-hour PM,,
concentration (the value of 50 ug.m’ must not be
exceeded more than 35 times a year) was exceeded
in total at five of 15 locations with sufficient amount
of data for evaluation in the territory of the Prague
agglomeration in 2017. All five locations are
classified as traffic. In 2014, the decreasing trend in
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dopravni. V roce 2014 byl pterusen klesajici trend
pramérné 24hodinové koncentrace pocitané od-
dé¢lené pro dopravni a pozad’ové lokality, ale v roce
2015 byl opét obnoven (obr. V.1.4). Pokles prt-
mérné 24hodinové koncentrace PM,, byl v roce
2015 a 2016 ovlivnén velmi ptiznivymi meteorolo-
gickymi a rozptylovymi podminkami. V roce 2017
se projevil naopak vzestup koncentraci PM,, (obr.
V.1.8) v souvislosti meteorologickymi a rozptylo-
vymi podminkami, které nebyly tak pfiznivé, a to
zejména v lednu ainoru (kap. Il a VI).

Roéni imisni limit pro PM,, (40 pg.m ) nebyl v roce
2017, podobné¢ jako v piedeslych letech, piekroc¢en
na zadné lokalité, které byly relevantni pro vy-
hodnoceni ro¢nich primérnych koncentraci (obr.
V.1.1).

Vysokych koncentraci suspendovanych ¢astic PM,,
a PM,; a nejcastéjSiho prekracovani hodnoty
24hodinového imisniho limitu PM,, je obecné
dosahovano v chladném obdobi roku, kdy dochazi
jak k vys8im emisim tuhych latek (TZL) v dtsledku
vys$$i intenzity vytapéni (véetné lokalnich topenist)
a vys$§im emisim z dopravy (zvySené obrusovani
materialu silnic v disledku posypu a nasledna re-
suspenze materialu; EC 2011), tak i k ¢astéjSimu
vyskytu méné ptiznivych meteorologickych pod-
minek pro rozptyl znecist'ujicich latek.

V aglomeraci Praha doslo v roce 2017 jednoznacné
k nejvyssimu poctu prekroceni hodnoty 24hodino-
vého imisniho limitu PM,, v mésicich leden a unor
(obr. V.1.3). V téchto mésicich byl pozorovan
Cast&j$i vyskyt neptiznivych rozptylovych podmin-
ek ve srovnani s ostatnimi meésici (obr. I11.4).

Imisni limit pro primérnou ro¢ni koncentraci sus-
pendovanych c¢astic PM,; nebyl v roce 2017 pie-
krocen ani na jedné stanici ze Sesti s dostateCnym
poctem dat pro hodnoceni (obr. V.1.2). Nejvyssi
koncentrace (22 pg.m’) byla naméfena na stanici
Praha 5-Smichov, ktera je klasifikovana jako
dopravni. Na této lokalité je pro roky 2013-2017
patrny vzestupny trend primérné ro¢ni koncentrace
PM, ,, na stanici Praha 2-Legerova (hot spot) se na-
opak projevil klesajici trend této koncentrace, ktery
sevroce 2017 zastavil.

Oxid dusicity

Hodinovy imisni limit 200 pg.m “nebyl v roce 2017
prekrocen na zadné lokalité z 12 relevantnich pro
vyhodnoceni. Na lokalit¢ Praha 2-Legerova (hot

spot) byla hodnota imisniho limitu pouze jednou
piekrocena (povoleny pocet prekroceni je 18).

Z hlediska piekroc¢eni imisniho limitu jsou v Praze
problematické koncentrace NO, zejména v okoli jiz

the average 24-hour concentrations, calculated
separately for high-traffic and background
locations, was interrupted, but was renewed again
in 2015 (Fig. V.1.4). The decrease in average 24-
hour PM,, concentrations in 2015 and 2016 was
affected by the very favourable meteorological and
dispersion conditions. Conversely, an increase of
PM,,concentrations occurredin 2017 (Fig. V.1.8) in
relation to meteorological and dispersion
conditions which were not as favourable, mainly in
January and February (Chap. Il and VI).

In 2017, similar to previous years, the annual pol-
lution limit level for PM,, (40 ug.m”) was not
exceeded at any location relevant for evaluation the
average annual concentrations (Fig. V.1.1).

High concentrations of suspended particulates
PM,,a PM, ;and the most frequent exceeding of the
24-hour pollution limit level for PM,, generally
occur in the coldpart of the year, when the emissions
of suspended particulates (SPM) are greater as a
consequence of greater intensity of heating (inclu-
ding local heating units) and greater emissions from
transport (elevated abrasion of the material of
roadways because of grit spreading and subsequent
resuspension of the material; EC 2011) and also
more frequent less favourable meteorological con-
ditions for dispersion of pollutants.

In the Prague agglomeration in 2017, the greatest
number of cases of exceeding the 24-hour PM,,
pollution limit level occurred clearly in the months
of January and February (Fig. V.1.3). More frequent
occurrence of unfavourable dispersion conditions
was observed in these months compared to the other
months (Fig. 111.4).

The pollution limit level for the average annual con-
centration of suspended particulates PM, ; was not
exceeded in 2017 at any of six stations with enough
data for the evaluation (Fig. V.1.2). The highest con-
centration (22 ug.m") was measured at the Prague
5-Smichov station, which is classified as traffic. An
increase in the PM,  concentration is apparent at
this location in the 2013-2017 period, while a de-
crease in this concentration was evident at the Pra-
gue 2-Legerova (hot spot) station, terminating in 2017.

Nitrogen dioxide

The hourly pollution limit level of 200 ug.m *was not
exceeded in 2017 at any location of the 12 relevant
for evaluation. The value of the pollution limit level
was exceeded only once at the Prague 2-Legerova
(hot spot) location (the permitted number of values
exceeding the limit is 18).

From the viewpoint of exceeding the pollution limit
values, the concentrations of NO, are problematic in
Prague, especially around the above-mentioned
high-traffic station of Prague 2-Legerova (hot spot),
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zminéné dopravni stanice Praha 2-Legerova (hot
spot), kde je NO,méfen od roku 2003. Tato stanice je
orientovana na sledovani znecisténi pochazejici
zdopravy. Hodinovy imisni limit zde ale nebyl
prekroc¢en od roku2012.

Ro¢ni imisni limit pro NO, (40 pg.m ) byl na izemi
aglomerace Praha ptekrocen na dvou lokalitach.
Jednalo se o dopravni lokality Praha 2-Legerova
(hot spot), kde ro¢ni primérna koncentrace dosahla
hodnoty 48,3 ug.m", a Praha 5-Smichov s hodnotou
42,7 pgm”. Na téchto dopravnich lokalitach do-
chazelo k ptekroc¢eni limitu i v minulych letech (obr.
V.1.5). Nicmén¢ se da predpokladat, ze se nadli-
mitni koncentrace NO, vyskytuji 1 na dalSich do-
pravné exponovanych lokalitdich v aglomeraci
Praha (obr. V.1.9).

Benzola]pyren

Vroce 2017 nebyl imisni limit pro ro¢ni primérnou
koncentraci benzo[a]pyrenu piekrocen ani na jedné
ze dvou stanic na uzemi aglomerace Praha, které
spliiuji pozadavky na kvantitu a kvalitu namétenych
dat. Na lokalitach Praha 4-Libu$ a Praha 2-Riegrovy
sady zUstala ro¢ni primérna koncentrace tésné pod
roénim imisnim limitem (0,9 ng.m"). Koncentrace
benzo[a]pyrenu v hodnoceném obdobi od roku
2000 dosahly nejvyssi tirovné v roce 2006, poté do
roku 2009 klesaly a v obdobi 2010-2014 nevykazo-
valy vyrazny trend. V roce 2015 doslo k poklesu
koncentraci benzo[a]pyrenu, které zistaly i v letech
2016 a 2017 témef na stejné Grovni. V roce 2017
doslo k velmi malému vzestupu koncentraci ben-
zo[a]pyrenu (obr. V.I.6). Od zahéjeni méfeni této
latky byl do roku 2014 imisni limit kazdorocné
piekroc¢en alespon na jedné méfici stanici na Gizemi
aglomerace Praha (obr. V.1.6).

Prizemni ozon

V roce 2017 (v priméru za 3 roky 2015-2017) byl
prekrocen imisni limit pro pfizemni ozon na tfech
lokalitach: Praha 5-Stodilky (28krat), Praha 6-Such-
dol (28krat) a Praha 4-Libu$ (25,3krat), pficemz
povoleny pocet prekroceni je 25. K ptekroceni
imisniho limitu na tfech lokalitach doslo podruhé od
roku 2008. K ptekroceni hodnoty imisniho limitu na
lokalité Praha 6-Suchdol doslo v obdobi 2006-2013
av letech 2016 a 2017 (obr. V.I.7). V roce 2015 byl
prerusen stagnujici trend a doslo k vyraznému vze-
stupu poctu piekroceni hodnoty imisniho limitu
ozonu v priméru na lokalitu. V roce 2016 tento vze-
stup pokracoval a tykal se také priméru méstskych
pozad’ovych lokalit. V roce 2017 se projevila spise
stagnace (obr. V.1.7). ZvySené koncentrace ozonu od
roku 2015 byly ovlivnény vysokymi teplotami a slu-

where NO, has been measured since 2003. This
Station is oriented towards monitoring pollution
originating from transport. However, the hourly
pollution limit level has not been exceeded here
since 2012.

The annual pollution limit level for NO, (40 ug.m")
was exceeded at two locations in the Prague agglo-
meration. These were the traffic locations at Prague
2-Legerova (hot spot) where the annual average
concentration reached 48.3 ug.m”) and at Prague
5-Smichov with 42.7 ug.m". These two locations
experienced exceeding the limit value also in the
past years (Fig. V.1.5). Nevertheless, it can be assu-
med that above the limit concentrations of NO, may
appear also at other exposed traffic locations in the
Prague agglomeration (Fig. V.1.9).

Benzola]pyrene

In 2017, the pollution limit level for the concentra-
tion of benzo[a]pyrene was not exceeded at any of
two stations in the territory of the agglomeration of
Prague meeting the requirements for quantity and
quality of monitored data. The annual average
concentration remained closeliy below the annual
pollution limit level (0.9 ng.m”) at the locations of
Prague 4-Libus and Prague 2-Riegrovy sady. In the
evaluated period since 2000, the concentration of
benzo[a]pyrene attained the highest level in 2006,
after which it decreased until 2009 and did not
exhibit any significant trend in the 2010-2014 pe-
riod. The concentration of benzo[alpyrene decre-
ased in 2015, remaining almost at the same level in
2016 and 2017. In 2017 a slight increase of benzo-
[a]pyrene concentration occurred (Fig. V.I.6). Sin-
ce commencement of measurement of this substan-
ce, the pollution limit level was exceeded each year
until 2014 at least at one monitoring station in the
territory of the Prague agglomeration(Fig. V.1.6).

Tropospheric ozone

In 2017 the pollution limit level for tropospheric
ozone was exceeded at three locations (as an ave-
rage of 3 years, 2015-2017). Prague 5-Stodiilky (28
times), Prague 6-Suchdol (28 times), and Prague 4-
Libus (25.3 times), where the permitted number of
instances exceeding the limit is 25. The pollution
limit level was exceeded at three locations for the
second time since 2008. Exceeding of the pollution
limit level at the Prague 6-Suchdol location
occurred in the 2006—2013 period, in 2016, and in
2017 (Fig. V.1.7). In 2015, the stagnating trend was
interrupted and there was a substantial decrease in
the number of times the pollution limit level was
exceeded on an average at the location. In 2016, this
decreasing trend continued and applied also to the
average of the urban background locations. In
2017, rather a stagnation occurred (Fig. V.1.7). The
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necnim zatenim v letnich mésicich. V roce 2017 byl
meésic Cerven siln¢ teplotné nadnormalni a srpen
teplotné¢ nadnormalni (kap. III). Nejnizsi koncen-
trace jsou dlouhodobé méfeny na dopravni stanici
Praha 9-Vysocany, coz odpovida vzniku piizemniho
ozonu a chodu jeho koncentraci (viz kap. [V.4.3).

Ostatni latky

Pro ostatni latky znecistujici ovzdusi, uvedené
v legislativé (CO, SO,, benzen, tézké kovy), se dafi
v aglomeraci Praha dlouhodobg plnit imisni limity.
Koncentrace SO,, Ni a Cd piekracovaly imisni li-
mity na n¢kolika stanicich v 90. letech; po roce 2000
se vyskytly nadlimitni ro¢ni primérné koncentrace
arsenu na stanici Praha 5-Reporyje, a to naposledy
vroce 2011. Nicméné i koncentrace téchto latek
jsou ovlivilovany pievazujicimi meteorologickymi
a rozptylovymi podminkami, takze nartst nekte-
rych imisnich charakteristik téchto Skodlivin byl
zaznamenan napft. v letech 2003, 2006, 2010, 2011
a2017.

V.1.2 Emise v aglomeraci Praha

V soucasné dobé je na tzemi aglomerace Praha
individualné evidovano cca 1940 provozoven zdro-
jb znecistovani ovzdusi zatazenych do databaze
REZZ0O 1aREZZO 2. Na celkovych emisich se jich
vSak vyznamnéji podili pouze nékolik. Jedna se
predevsim o Cementarnu Radotin, ZEVO MaleSice
(Prazské sluzby, a. s.), dalsi primyslové podniky
napi. MITAS, a. s. nebo Kamen Zbraslav, ktery se
nachazi na rozhrani Prahy a Stfedoceského kraje.
Zdrojem emisi TZL jsou také recyklacni linky
stavebnich odpadd, které jsou provozovany jak na
pifimo uréenych lokalitaich (KARE, Praha, s.r.o.
Chodovska), tak i na dalSich mistech, na kterych
jsou provadény napt. demoli¢ni prace. V poslednim
obdobi nartstaji také emise z vyroby elektrické
energie kogenera¢énimi jednotkami (napt. UCOV
PVaK a TEDOM Daewo-Avia Letiiany). V letech
2015 az2017 vyznamné klesl podil emisi nejvétsich
teplaren spolecnosti Prazska teplarenska a.s. v Ma-
lesicich a Michli, které v roce 2017 provozovaly
pouze plynové kotle. Podle vystupti SLDB 2011
prevladaji u vytapéni domacnosti centralni zdroje
tepla (cca 52 % byti), dale pak plynové kotelny a lo-
kalni plynové kotle (dohromady cca 31 % bytl).
Vyznamny je podil vytapéni elektrickou energii
(cca 5 %), ale také obtizné zaraditelnych tzv. ostat-
nich zptisobt (relativné vysoky podil cca 10 %).
Pouze v malé casti bytového fondu, predevsim
vokrajovych Castech mésta, je vyuzivano jako
palivo uhli, dfevo, popt. koks. Stejné jako u bytd je
vetsi ¢ast budov komunalni sféry napojena na cen-

increased ozone concentrations since 2015 were
related to high temperatures and solar radiation in
the summer months. In 2017, the month of July had
highly above-normal temperatures and August
above-normal temperatures (Chap. I11). In the long
run, the lowest concentrations are being measured
at the traffic station of Prague 9-Vysocany, corres-
ponding to the formation of tropospheric ozone and
the variations in its concentration (Chap. 1V.4.3).

Other pollutants

For other atmospheric pollutants set forth in the le-
gislation (CO, SO,, benzene, heavy metals), the Pra-
gue agglomeration has long been able to meet the
pollution limits. The concentrations of SO,, Ni and
Cd exceeded their pollution limit levels at several
stations in the 19905, after 2000, above-limit ave-
rage arsenic concentration levels were recorded at
the Prague 5-Reporyje station, for the last time in
2011. Nonetheless, the concentrations of these
substances are also affected by the predominant
meteorological and dispersion conditions, so that
an increase in some pollution level characteristics
for these pollutants was recorded, e.g. in 2003,
2006, 2010, 2011 and 2017.

V.1.2 Emissions in the Prague
agglomeration

At the present time, approx. 1940 places of opera-
tion of sources of air pollution included in the
REZZO I and REZZO 2 databases are individually
registered in the territory of the agglomeration of
Prague. However, only several of them have a sub-
stantial effect on overall emissions. These are pri-
marily the Cementdarna Radotin, ZEVO Malesice
(Prazské sluzby, a. s.), and other industrial enter-
prises, such as MITAS, a. s. or Kamen Zbraslav, lo-
cated at the boundary between Prague and the
Central Bohemian region. The sources of SPM also
include recycling lines of construction wastes
operated both directly at a given location (KARE,
Praha, s.r.o., Chodovskd) or at other locations of
operation, for example, demolitions. Recently, the
emissions from the production of electrical energy
in co-generation units have also increased (e.g.
UCOV PVaK and TEDOM Daewo-Avia Letiiany).
In the period from 2015 to 2017, the fraction of
emissions from the largest heating plants of the
Prazska teplarenskd, a.s. company in Malesice and
Michle decreased substantially, operating only gas-
burning boilers in 2017. According to the outputs of
SLDB 2011, central heating sources predominate in
heating households (52% of apartments), followed
by gas boilers and local gas boilers (together 31%
of apartments). The fraction of heating by electrical
energy is significant (approx. 5%) as is that from
difficult-to-classify other means (relatively high
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tralni zdroje tepla, popt. na vlastni plynové kotelny.

V obdobi let 20082016 doslo u vyse uvedenych
vyznamng¢j$ich zdroju k poklesu vSech sledovanych
emisi. U teplarenskych zdrojd souvisi toto snizeni
predevsim s realizaci rozsahlého projektu propojeni
teplarenské soustavy Meélnik-Praha, zahajeného
vroce 1995. Zcela zasadni pokles emisi SO, souvisi
se snizenim mnozstvi spalovaného cerného uhli
v Teplarné Malesice (od roku 2011) a v soucasnosti
(od roku 2015) také s odstavenim uhelnych kotlti na
neurcito.

Emisni zatiZzeni Prahy je z celorepublikového hle-
diska ponékud specifické. Bodové a plo$né zdroje
provozované na jejim uzemi jsou az na vyjimky
minoritni. Jak ukazuje obr. V.1.10, nejvétsi podil
emisi TZL a SO, pochazi z vytapéni domacnosti
auemisi NO, z dopravy. Aktualn¢ provadéné zpra-
covani zaznamu pofizovanych pii STK v letech
2007-2016 (piedbézné vystupy studie CDV Brno,
v.v.i.) naznacuji pokles emisi NOy z dopravy mezi
lety 2008 az 2016 o cca 30 %. Piiznive se zde pro-
jevuje obmeéna vozového parku, nicmén¢ soubézné
s tim dochazi k trvalému naristu poctu vozidel
adopravnich vykont.

V.1.3 Shrnuti

Hlavni mésto Praha je oblasti, ve které je znecisténi
ovzdusi vystaveno velké mnozstvi lidi. V aglome-
raci Praha byly dlouhodobé piekracovany imisni
limity pro suspendované castice, oxid dusicity
abenzo[a]pyren. Imisni limit pro pfizemni ozon je
obvykle prekratovan v okrajovych ¢astech Prahy.
Vétsina piekroceni imisnich limitd souvisi se
zna¢nym dopravnim zatizenim hlavniho mésta, ale
is vytapénim domacnosti, zejména v oblastech se
zastavbou rodinnych domt. V aglomeraci Praha se
mobilni zdroje podili na celkovych emisich TZL cca
48 %, na celkovych emisich oxidt dusiku (NO,) pak
cca 76 %.

V roce 2017 nebyl na tzemi aglomerace Praha
splnén imisni limit pro pramérnou 24hodinovou
koncentraci PM,,, pro ro¢ni primérnou koncentraci
NO, a maximalni denni 8hodinovy klouzavy pri-
meér pizemniho ozonu (v primeéru za tfi roky). Roc-
ni pramérné koncentrace PM, jsou od roku 2011 na
meéfticich stanicich podlimitni. Pro ostatni latky
zneCistujici ovzdusi se v aglomeraci Praha dati
imisni limity plnit.

V.1.4 Koncentraéni rtizice pro aglomeraci
Praha (lokalita Praha 2-Riegrovy
sady)

Stanice Praha 2-Riegerovy sady je umisténa v cen-
tru Prahy v parku, cca 50 m od neptili§ vytizené

fraction of approx. 10%). Coal, wood or coke is used

as a fuel in only a small part of the apartment fund,
primarily at the periphery of the city. Similarly to
apartments, a large portion of the buildings of the
communal sphere are connected to central heating
sources or have their own gas boilers.

There was a decrease in monitored emissions at the
above-mentioned significant sources in the
2008-2016 period. For heating plant sources, this
reduction is connected primarily with implemen-
tation of an extensive project for connection of the
Meélnik-Prague heating plant system, commenced in
1995. A fundamental decrease in SO, emissions was
connected with reduction of the amount of black
coal burned in the Malesice heating plant (since
2011) and, at the present time (since 2015), also
shutting down of the coal-burning boilers for an
indefinite period of time.

The emission load of Prague is rather specific
nationwide. Point and areal sources operated in its
territory are, with a few exceptions, minor. As shown
in Fig. V.1.10, the greatest fractions of SP and SO,
emissions originate from household heating and of
NO, from traffic. A currently undertaken evaluation
of technical inspection records of the 2007-2016
period (a preliminary output of a study by CDV
Brno, p.ri.) implies a decrease of NO, emissions
from transport by about 30% between 2008 and
2016. A favourable impact by vehicle fleet repla-
cement is apparent, nevertheless, in parallel, there
is a permanent increase in a number of vehicles and
transport performance.

V.1.3 Summary

The Capital City of Prague is an area in which
agreat many people are exposed to air pollution.
The pollution limit levels for suspended particu-
lates, nitrogen dioxide and benzo[alpyrene were
exceeded over a long time in the agglomeration of
Prague. The pollution limit level for tropospheric
ozone is generally exceeded in the suburban areas
of Prague. Exceeding of the pollution limit levels is
related to the high traffic levels in the Capital City
and also with heating households, especially in
areas with family homes. Mobile sources contribute
48% to overall emissions of SPM and approx. 76%
to overall emissions of nitrogen oxides (NO,) in the
Prague agglomeration.

In 2017, the pollution limit level was not met in the
territory of the agglomeration of Prague for the
average 24-hour concentration of PM,, annual
average concentration of NO, and for the maximum
8-hour moving average of tropospheric ozone
concentration (on an average over three years). The
annual average concentrations of PM,, have been
below the limit values at measuring stations since
2011. The pollution limit levels were well met for the
other air pollutants in the Prague agglomeration.
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komunikace. Pfevazuji zde jizni az zapadni sméry
proudéni, které jsou typické pro lokality aglomerace
Praha (obr. 1, Pfiloha III). Naopak nejméné¢ Cetny je
severovychodni smér vétru. V porovnani s dlouho-
dobym primérem 2012-2016 vzrostla Cetnost
jihozéapadnich a zdpadnich smérti proudéni na ukor
vychodnich (obr. 1, Pfiloha III). Stanice samotna je
ovlivnéna obytnou zastavbou vicepatrovych domd.
Jizng€ od stanice se nachazi park Riegerovy sady.

Nejvyssi hodnoty znecisténi PM,, se podle koncen-
tracni razice (obr. 2, Pfiloha III) vyskytuji pii
vychodnim az severovychodnim proudéni, kdy se
vyrazn¢ projevuje zejména vliv méstské Casti
Zizkov. V dlouhodobém horizontu (pé&tileti
2012-2016) nastavaji nejvyssi hodnoty pfii jiho-
vychodnim az severovychodnim proudéni, je zde
tedy navic patrny vliv i méstské ¢asti Vinohrady.
Rozdéleni koncentraci béhem roku podle ro¢nich
obdobi ukazuje v roce 2017 (obr. 3, Ptiloha III) vy-
znamné znecisténi v zimnim obdobi, coz odpovida
frekvenci vyskytu vyhlasenych smogovych situaci
aregulaci v lednu a unoru (viz kap. VI). V dlouho-
dobém priméru 2012-2016 (obr. 3, Priloha III)
odpovidaji nejvyssi hodnoty také zimnimu obdobi.
Na podzim je navic pifi vysSich rychlostech vétru
znatelny vliv magistrdly a Wilsonova nadrazi na
koncentrace PM,,,.

Celoro¢ni koncentraéni razice pro NO, vroce 2017 i
v dlouhodobém priméru (obr. 4, Ptiloha III) zvyraz-
nuje zdroje blizké mistu méfeni, pravdépodobné
liniové, které piisobi celoro¢né. Rozlozeni kon-
centraci v zéavislosti na roénim obdobi se v roce
2017 a v dlouhodobém pruméru 2012-2016 (obr. 5,
Ptiloha III) vyrazné odlisuji. V roce 2017 bylo té-
zisté vyskytu koncentraci v zimé polozeno ve vy-
chodnich smérech, zatimco v dlouhodobém pra-
méru se vy$si koncentrace vyskytuji béhem vsech
ro¢nich obdobi.

Specificky charakter maji koncentracni rizice
sekundarn¢ vznikajiciho ptizemniho ozonu, na
jehoz vznik maji dominantni vliv teplota a intenzita
slune¢niho svitu. Na teplotné Clenénych koncen-
tracnich rtzicich je velmi dobfte patrny vliv teploty
na vznik ptizemniho ozonu, coz potvrzuji i kon-
centracni rizice délené dle teploty, a to jak pro rok
2017, tak pro dlouhodoby priamér (obr. 6, Ptiloha
IIT). V roce 2017 byla pfi teplotach vyssich nez
30°C oblast nejvyssich koncentraci v jihovychod-
nim sektoru, naopak v dlouhodobém priméru
2012-2016 je tento sektor nejméné vyrazny.

V.1.4 Pollution roses for the agglomeration
of Prague (Prague 2-Riegrovy sady
location)

The Prague 2-Riegerovy sady station is located in
the centre of Prague, about 50 m from a low-busy
roadway. Southerly to westerly air currents, which
are typical for the Prague agglomeration,
predominate (Fig. 1, Annex I1l). On the other hand,
north-easterly winds are less common. In
comparison with the long-term average of
2012-2016, a frequency of south-westerly and
westerly air current directions increased,
weakening easterly ones (Fig. 1, Annex Ill). The
station itself is affected by residential, multi-floor
buildings. The Riegerovy sady park area is located
to the south of the station.

According to the pollution rose (Fig. 2, Annex III),
the highest levels of pollution by PM,, occur with
easterly to north-easterly winds when a substantial
influence of the Zizkov city district prevails. In the
long-term period (five-year period of 2012-2016),
the highest levels of pollution occur with south-
easterly to north-easterly winds with additional
apparent influence of the Vinohrady city district.
The year-round distribution of concentration by
seasons (Fig. 3, Annex I11) demonstrates significant
pollution in the winter of 2017, related to the
frequency of instances announcing smog situations
and regulations in January and February (see
Chap. VI). In the long-term average of 2012—2016
(Fig. 3, Annex IIl) the highest levels also correspond
to the winter season. In addition, during higher
wind speeds, a notable influence of the arterial road
and the Wilson Railway Station to the PM,,
concentrations is apparent in the autumn.

In 2017 and also in the long-term average, the year-
round pollution rose for NO, (Fig. 4, Annex III)
highlights sources close to the measuring site,
probably linear, active year-round. Distributions of
concentration by seasons differ significantly for
2017 and for the long-term average of 2012-2016
(Fig. 5, Annex IIl). In 2017, the centre of winter
concentrations was positioned at the easterly
directions, while the concentrations of the long-
term average occur at all the seasons of the year.

The pollution roses for secondarily formed tro-
pospheric ozone have a specific character, as the
ozone formation is predominantly affected by
temperature and intensity of solar radiation. The
effect of the temperature on the formation of tropo-
spheric ozone is clearly visible on the temperature-
classified pollution roses, and is also confirmed by
the pollution roses classified by temperature, both
for 2017 and for the long-term average (Fig. 6,
Annex III). For 2017 and temperatures over 30°C,
the range of highest concentrations is positioned at
the south-easterly sector, while for the long-term
average of 2012-2016 this sector is the least
distinct.
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Obr. V.1.1 Primérné ro€ni koncentrace PM4y na vybranych lokalitach a na jednotlivych typech
stanic, aglomerace Praha, 2008-2017

Fig. V.1.1 Average annual PM, concentrations in selected localities and at individual types
of stations, agglomeration of Prague, 2008-2017
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Obr. V.1.2 Primérné ro¢ni koncentrace PM; 5 na vybranych lokalitach, aglomerace Praha,

2006-2017

Fig. V.1.2 Average annual PM, 5 concentrations in selected localities, agglomeration of Prague,
2006-2017
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Obr. V.1.3 Pocet dni s koncentracemi PM4q > 50 pg.m~3 v jednotlivych mésicich véetné celkového

poctu prekroceni, aglomerace Praha, 2017
Fig. V.1.3 Number of days with concentrations of PMq, > 50 pg.m‘3 in individual months, incl. total
number of exceedances, agglomeration of Prague, 2017
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Obr. V.1.4 Pocet prekroceni 24hod. hodnoty imisniho limitu PM4g na vybranych lokalitach a 36.
nejvyssi 24hod. koncentrace PM,( na jednotlivych typech stanic, aglomerace Praha,
2008-2017

Fig. V.1.4 Number of exceedances of 24-hour PM4q limit value in selected localities and the 36th
highest 24-hour concentration PM4g at individual types of stations, agglomeration of

Prague, 2008-2017
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Obr. V.1.5 Prumérné roc¢ni koncentrace NO, na vybranych lokalitach a na jednotlivych typech
stanic, aglomerace Praha, 2008-2017
Fig. V.1.5 Average annual NO, concentrations in selected localities and at individual types
of stations, agglomeration of Prague, 2008-2017
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Obr. V.1.6 Primérné ro¢ni koncentrace benzo[a]pyrenu, aglomerace Praha, 2004-2017
Fig. V.1.6 Average annual benzo[a]pyrene concentrations, agglomeration of Prague, 2004—2017
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Obr. V.1.7 Pocty prekroc¢eni hodnoty imisniho limitu O3 v priméru za tfi roky,

aglomerace Praha, 2006-2017

Fig. V.1.7 Numbers of exceedances of the limit value of Oz in the average for three years,

agglomeration of Prague, 2006-2017
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Obr. V.1.8 Pole 36. nejvyssi 24hod. koncentrace PM4(, aglomerace Praha, 2017
Fig. V.1.8 Field of the 36th highest 24-hour concentration of PM,,, agglomeration of Prague, 2017
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Obr. V.1.9 Pole roéni primérné koncentrace NO,, aglomerace Praha, 2017
Fig. V.1.9 Field of annual average concentration of NO,, agglomeration of Prague, 2017
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Obr. V.1.10 Emise vybranych znecistujicich latek v ¢lenéni dle REZZO, aglomerace Praha,
2008 a 2016

Fig. V.1.10 Emissions of selected pollutants listed according to REZZO, agglomeration
of Prague, 2008 and 2016
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