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PREDMLUVA
PREFACE

PREDMLUVA

Nezbytnym vychodiskem pro pfijimani opatfeni
zaméfenych na zlepSovani kvality ovzdusi a Zi-
votniho prostfedi obecné je odpovidajici infor-
macni zajiSténi pfisluSnych rozhodovacich pro-
cest. V oblasti ochrany cistoty ovzdus$i se pravi-
delné, celotizemni hodnoceni stavu kvality ovzdusi,
zajistované na zakladé systematického sledovani
a vyhodnocovani imisnich dat a dat chemického
sloZeni srazek a zjiSfovani emisnich tdaju, stalo
soucasti standardnich sluzeb poskytovanych Ces-
kym hydrometeorologickym tstavem. Byla vytvo-
fena a je dale rozvijena celd soustava néstroji pro
objektivni sledovani a hodnoceni stavu a vyvoje
zneCisténi a znecistovani ovzdusi na Gzemi statu.
Vedle ucelové zamétfenych a konkrétni potiebou
vyvolanych hodnoceni, studii, vyzkumnych zprav
a dalSich podkladl tvofi zejména systematicky
zajiStovana soustava nastroju objektivniho hodno-
ceni rozhodujici ¢ast informaéniho zabezpeceni
ochrany ovzdusi.

Jednim ze zékladnich ¢lanka této soustavy néstroju
sledovéni a hodnoceni kvality ovzdusi je Informaéni
systém kvality ovzdusi (ISKO) a jednim z pravi-
delnych vysledki kaZdoro¢niho zpracovani celo-
ro¢né shromazdovanych udaji v databazich ISKO
je souhrnny rocni tabelarni ptehled ,,Znecisténi
ovzduii a atmosférickd depozice v datech, Ceska
republika® (ddle jen Tabelarni piehled) a Rocenka
,Znecisténi ovzdudi na tzemi Ceské republiky*.
Tyto ro¢ni prehledy jsou ureny hlavné pro praci
organll a organizaci feSicich problematiku Zivot-
niho prostfedi a ochrany ovzdusi v naSem staté.
Bezplatné jsou poskytovany orgdniim sttni spravy
v ochrané ovzdusi (MZP CR, tizemnim odborim
MZP CR, referatiim Zivotniho prostredi krajskych
tifadil a obci s rozsifenou plsobnosti a CIZP véetné
oblastnich inspektoratl), dale v§em pfispévateliim
do databazi ISKO vcetné krajskych hygienickych
sluZzeb a Zdravotnich dstavi a dal§im vybranym
subjektim. Tabelarni piehled i Rocenka jsou kazdo-
ro¢né vécné, interpretacné i formalné zdokonalo-
vany a rozSifovany na zakladé vlastnich poznatkd
a zkuSenosti i pfipominek uZivateli.

Predkladana Rocenka zhuSt€nou formou tabulek,
grafi a mapovych znazornéni podiva souhrnny
prehled o stavu znecisténi ovzdusi, v¢etné hod-
noceni atmosférické depozice. Zatimco Tabelarni
prehled, ktery vydéani této publikace pfedchazi,
predstavuje formu objektivni prezentace verifiko-
vanych imisnich dat a tidaji o chemickém sloZeni

PREFACE

Well-designed information support to facilitate
decision-making processes is essential for the
deployment of measures intended to improve the
quality of the air in particular, and of the environ-
ment in general. In respect of air quality control
regular, nation-wide assessment of air quality
based on systematic monitoring and evaluation of
air pollution data, precipitation quality data and
emission data has become part of the standard
service provided by the Czech Hydrometeorological
Institute. An extensive set of tools for monitoring
and objective assessment of air quality and its
development in territory of the Czech Republic has
been created, and is being constantly upgraded.
In addition to assessments, studies, research reports
and other documents prepared to meet specific
purposes and requirements, it is the set of instru-
ments for objective assessment, as developed and
made available on a systematic basis, which consti-
tutes the fundamental part of information support
for the air quality control.

One of the key components of this set of air quality
monitoring and assessment tools is the Air Quality
Information System (ISKO); one of the regular out-
puts of processing, on an annual basis, the data
collected over the year in the ISKO database consists
of the summary annual tabular survey Air Pollution
and Atmospheric Deposition in Data, the Czech
Republic (hereinafter the Tabular Survey), and this
Yearbook, Air Pollution in the Czech Republic. These
annual surveys are intended mainly for use by
institutions and organisations concerned with the
air and environment protection in this country. They
are provided free-of~charge to state administration
bodies concerned with air protection (the Ministry
of the Environment of the Czech Republic, Regional
Offices of the Ministry of the Environment, Envi-
ronmental Departments of the regional authorities
and of local authorities in basic administrative units
with enlarged competencies, and the Czech Envi-
ronmental Inspectorate, including its Regional
Inspectorates), to all agencies that contribute to
the ISKO database, including the Regional Public
Health Services and Health Institutes, and to other
selected entities. Every effort is made to improve
and extend both the Tabular Survey and the Year-
book every year, with emphasis on information
quality, data interpretation and formal aspects,
based on our own knowledge and experience and
the users’ comments.

This Yearbook presents comprehensively in the
form of tables, graphs and maps a summary
overview of the status of air quality, including
assessment of atmospheric deposition. While the
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atmosférickych sraZek z jednotlivych lokalit, spo-
¢iva tézisté Rocenky zejména v mapovych prezen-
tacich charakterizujicich zatizeni dzemi zneciSté-

nym ovzdusim.

Béhem roku 2002 vstoupila v platnost legisla-
tiva upravujici komplexné oblast kvality venkov-
niho ovzdusi, plné reflektujici legislativu Evropské
unie. Jedna se zejména o zdkon ¢. 86/2002 Sb.,
0 ochrané ovzdu$i a o zméné nékterych dalSich
zakonu (zakon o ochrané ovzdusi) [7], ve znéni za-
konti €. 521/2002 Sb., €. 92/2004 Sb., €. 186/2004 Sb.,
¢. 695/2004 Sb. a & 180/2005 Sb., a o nafizeni
vlady ¢. 350/2002 Sb., kterym se stanovuji imisni
limity a podminky a zptsob sledovani, posuzo-
vani, hodnoceni a fizeni kvality ovzdusi ve znéni
nafizeni vlady ¢. 60/2004 Sb. [8]. Rocenka re-
flektuje tuto skutecnost tim, Ze je od roku 2003
prezentovano posouzeni kvality ovzdusi podle
této legislativy. Hodnoceni se provadi zvlast se
zietelem na ochranu zdravi populace a zvlast na
ochranu ekosystémill a vegetace a je nezbytnym
vychodiskem pro indikaci oblasti se zhorSenou
kvalitou ovzdusi, pro které legislativa vyZaduje
pripravu programi pro zlepSeni kvality ovzdusi,
piipadné regulacnich radu.

V r.2003 doslo k vyrazné zméné narodni sit€ mo-
nitoringu kvality venkovniho ovzdusi s cilem dostat
pozadavkim nové legislativy. Rozsifila se Skala
sledovanych latek, zménil se pocet stanic sleduji-
cich jednotlivé Skodliviny, fada stanic byla pte-
misténa. V r. 2004 byla tato pfestavba dokoncena.

Vyhodnoceni tzemniho rozloZeni imisnich charakte-
ristik podle poZadavki nafizeni vlady ¢. 350/2002 Sb.,
prezentovana v Rocence, jsou podkladem pro zma-
povani a pfipravu seznamu oblasti se zhorSenou kva-
litou ovzdusi dle zdkona €. 86/2002 Sb. Celo-
republikové mapovani charakteristik kvality ovzdusi
je noveé od roku 2004 vypracovano v gridu 1x1 km.
Zékladni vstupni hodnoty pro vytvafeni mapovych
podkladd jsou naméfend data. V mistech, kde neni
méfeni, jsou pouZzita data z modelovani, pripadné
odborné odhady. Tyto mapy jsou vytvafeny ve
spoluprici s pracovniky poboek CHMU, ktefi
maji zkuSenost s detailni situaci v regionu. Vy-
sledné mapy jednotlivych charakteristik kvality
ovzdusi jsou dale shrnuty do map celkového hod-
noceni kvality ovzdus$i z hlediska ochrany zdravi
a ochrany ekosystému a vegetace. Tyto souhrnné
mapy jsou zdkladem pro pfipravu tabulek, které
jsou piredany MZP jako podklad pro vyhlaSeni
oblasti se zhorSenou kvalitou ovzdusi.

Tabular Survey, which is published regularly before
the Yearbook, provides an objective presentation
of verified air pollution data and data on the
chemical composition of atmospheric precipitation
at individual localities, this Yearbook is focused
mainly on map presentation showing the country’s
territory loads caused by air pollution.

In 2002 national legislation came into force covering
comprehensively the field of ambient air protection
and fully reflecting the European Union legislation.
The basic documents are: the Act No. 86/2002 Coll.
on clean air protection and amendment of some other
acts (Clean Air Act) [7], in the wording of acts
No. 521/2002 Coll., No. 92/2004 Coll., No. 186/2004
Coll., No. 695/2004 Coll. and No. 18072005 Coll., and
the Government Order No. 350/2002 Coll. setting
forth limit values and procedures of monitoring,
assessment, evaluation and management of air
quality, in the wording of the Government Order
No. 6072004 Coll. [8]. The Yearbook reflects this fact
by presenting the air quality assessment pursuant
to this legislation starting from 2003. The assessment
is carried out with regard to human health protection
and the protection of ecosystems and vegetation
respectively. This is the necessary prerequisite for
the definition of areas with deteriorated air quality
for which programmes aimed at the improvement
of air quality or regulatory codes are required by
the new legislation.

In 2003 the national ambient air monitoring net-
work was significantly changed in order to meet
the requirements of the new legislation. The scope
of the monitored pollutant increased, there were
changes in the number of stations monitoring
different pollutants, and several stations have been
relocated. The reconstruction of the monitoring
network was finished in 2004.

The evaluation of spatial distribution of air pollution
characteristics pursuant to the requirements of the
Government Order No. 350/2002 Coll. is the basis
for mapping and listing the areas with deteriorated
air quality pursuant to Act No. 86/2002 Coll. Starting
from 2004 the mapping of air quality characteristics
on the territory of the Czech Republic uses 1x1 km
grids. The maps are created on the basis of input
data (i.e. measured values). In the localities where
there is no measurement the model-based data or
experts’ estimates are used. The maps are produced
in cooperation with the specialists from CHMI branch
offices who are acquainted with the detailed situation
in the given region. The result maps of individual
air quality characteristics are summed up into the
maps of overall air quality assessment with regard
to health protection and ecosystem and vegetation
protection. On the basis of these summary maps
the tables are produced and sent to the Ministry

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004
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Na zavér je tfeba pfipomenout, Ze tato publikace,
ale pfedevsim datova zdkladna, kterd je jejim vy-
chodiskem, vznika zasluhou velkého poctu lidi, pra-
covnikidl pobocek ustavu, laboratofi useku ochrany
Cistoty ovzdusi CHMU i spolupracujicich organi-
zaci. Do imisni databaze ISKO jsou vedle dat ze
sitt CHMU a Zdravotnich tstavii kaZdoro¢né ukla-
d4na i data ze siti CEZ, a. s., Vyzkumného ustavu
lesniho hospodaistvi a myslivosti (VULHM), Ceské
geologické sluzby (CGS), Vyzkumného tstavu
vodohospodaiského TGM (VUV), spole¢nosti
Ekotoxa, s.r. 0. Opava a dile ze stanic méstskych
uradii. Od roku 1996 jsou do imisni databaze ISKO
ukldddna a prezentovdna v Tabeldrnim piehledu
i v této Rocence data z némecké strany ,,Cerného
trojuhelniku®, ktera poskytuje Landesamt fiir Umwelt
und Geologie, Dresden. Od roku 1997 jsou vymé-
novana také data s polskou stranou a tato data
poskytuje Wojewodski Inspektorat Ochrony Srodo-
wiska, Jelenia Gora.

Sbér a ovéfovani udajii pro zajisténi emisni inven-
tury zvlasté velkych a velkych zdroji v rdmci agendy
REZZO 1 zajistuje Ceska inspekce Zivotniho pro-
stfedi. Sbér a ovéfovani tdaji o emisich stfednich
zdroju kategorie REZZO 2, predstavujici velmi roz-
sédhlou agendu, zajistuji v ramci své Cinnosti tfady
obci s rozSifenou pisobnosti. Na zpracovani pod-
kladii pro bilanci mobilnich zdroji se podileji pra-
covnici Centra dopravniho vyzkumu (CDV) Brno.
Zakladni topografickd data v digitalizované po-
dobg poskytl CHMU Vojensky topograficky tstav,
Dobruska. Vyznamné tdaje jsou poskytovany Ces-
kym statistickym ufadem, Terplanem, a.s. a dal-
$imi institucemi.

Vlastni pfiprava Rocenky je vysledkem spolecné
prace autorského kolektivu pracovnikll useku
ochrany ¢istoty ovzdusi CHMU, zejména oddg-
leni informacniho systému kvality ovzdusi, oddéleni
emisi a zdrojli, odd€leni modelovani a expertiz,
oddéleni hodnoceni dopadil a rizik a pracovnikd
spole¢nosti IDEA-ENVI, spol. s 1. 0.

Praha, srpen 2005

Ing. Jaroslav Santroch, CSc.
nameéstek feditele pro ochranu ovzdusi

of the Environment as background materials for
defining the areas with deteriorated air quality.

In conclusion, it should be noted that this publica-
tion, and particularly the database on which it relies
have only been made possible thanks to the efforts
of numerous individuals, the staff of the Institute’s
branches; of its Air Quality Protection Division’s
laboratories; and of cooperating organisations.
In addition to the data obtained from the Czech
Hydrometeorological Institute’s own network and
from the Health Institutes, the ISKO air pollution
database receives and stores every year data from
CEZ, a.s.; the Forest Management and Game-
keeping Research Institute; Czech Geological Survey
(CGU); Water Management Research Institute (VUV);
Ekotoxa Ltd. Opava, and from stations of municipal
authorities. Since 1996, data for the German part
of the Black Triangle provided by Landesamt fiir
Umwelt und Geologie, Dresden, stored and pre-
sented in the ISKO air pollution database, have also
been included both in the Tabular Survey and in this
Yearbook. Since 1997 data for the Polish part pro-
vided by Wojewodski Inspektorat Ochrony Srodo-
wiska in Jelenia Gora have been exchanged likewise.

The responsibility for the collection and verification
of data entered in the register of emissions from
extra large and large pollution sources, REZZO 1,
rests with the Czech Environmental Inspectorate.
The collection and verification of data on emissions
Jfrom medium-sized sources monitored within the
REZZO 2, which represents a wide-scope activity, is
the responsibility of the municipal authorities with
extended competences. The data for inventories of
emissions from mobile sources were processed by
the experts from the Transport Research Centre
(CDV) Brno. Basic topographic data were made
available to the Czech Hydrometeorological Insti-
tute in a digitised form by the Military Topographic
Institute in DobruSka. Important information was
received from the Czech Statistical Office, Terplan,
and other institutions.

The Yearbook has been prepared and edited by
a team of authors and editors of the Air Quality
Protection Division of the Czech Hydrometeoro-
logical Institute, particularly from the Air Quality
Information System Department, the Department
of Emissions and Sources, the Department of
Modelling and Expert’s Reports and the Depart-
ment of Impact and Risk Assessment. Assistance
and important technical support have been provided
by IDEA-ENVI, Ltd.

Prague, August 2005

Ing. Jaroslav Santroch, CSc.
Deputy Director for Air Quality Protection
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Datova zakladna ro¢niho zpracovani
a Informacéni systém kvality ovzdusi

Predkladané publikace je vysledkem ro¢niho zpraco-
vani zejména systematicky shromazdovanych imis-
nich, emisnich a depozi¢nich dat ukladanych do pfi-
slusnych bazi Informa¢niho systému kvality ovzdusi
(ISKO), ktery je od roku 1992 rozvijen a provozovin
s vyuzitim soucasnych informacnich technologii jako
integrovana soustava pro celoizemni komplexni hod-
noceni stavu a vyvoje znecisténi ovzdusi. Systém zahr-
nuje sbér, archivaci a reZimové zpracovani dat z imis-
nich automatizovanych i manudlnich méficich siti
Ceské republiky a rovnéZ ukladani a zpracovani dat
o emisich a zdrojich zneciStovani ovzdusi. Jeho in-
tegralni soucasti se stal jak drivéjsi Imisni informacni
systém (IIS), tak i ostatni informacni agendy kvality
ovzdusi, predevSim systém inventarizace emisi z vel-
kych zdrojii (REZZO 1) i agenda kvality sraZkovych
vod. O agendu stfednich jednotlivé sledovanych zdrojt
znecCiStovani ovzdusi (REZZO 2) byla emisni databaze
rozsifena v roce 1993.

Informacni systém kvality ovzdusi soustieduje a vse-
obecné zpfistupiiuje naméfend data z vyznamnych siti
monitorujicich latky znecistujici ovzdusi. UmozZiluje
tak efektivnéjsi vS§eobecné vyuZiti ndkladné ziskava-
nych dat. Zejména souhrnné tizemni hodnoceni imis-
niho zatizeni a analyza Casového vyvoje stavu zne-
¢isténi ovzdusi na tzemi stitu jsou nemyslitelné bez
soustfedéni a systematické archivace vSech dostup-
nych tdajii o imisich. Soustavna potieba objektivizace
téchto hodnoceni navic vyzaduje i soucasny pfistup
k emisnim, meteorologickym a klimatickym datim a
geografickym udajim o rozmisténi zdrojii znecisto-
vani, rozsahu a lokalizaci lesnich porostd, sidelnich
jednotek, vedeni komunikaci a podobné. Pfi tvorbé
mapovych podkladii imisniho a depozi¢niho zatiZeni
uzemi ze zneciStovani ovzdusi jsou pti odhadech poli
imisnich a depozi¢nich charakteristik na podkladé
stani¢nich méfeni vyuZivany geostatistické postupy a
nastroje mapové algebry geografického informacniho
systému. Je to predev§im metoda IDW (interpolace
pomoci vaZzeného priméru hodnot namétenych v okoli
interpolovaného bodu, kde véhy jsou funkci inverzni
vzdalenosti mezi interpolovanym bodem a bodem
meéreni) a interpolacni metoda kriging (interpolace
pomoci vaZzeného priméru hodnot naméfenych v okoli
interpolovaného bodu, kde vahy jsou funkci statistické
struktury pole imisnich nebo depozi¢nich charakte-
ristik). Obé tyto interpolacni metody umoziiuji pro-
vadét objektivni analyzu uvaZovaného pole, tj. umoz-
nuji odhadnout hodnotu sledované charakteristiky
v libovolném misté pole. Za predpokladu, Ze vy-
Setfované pole je statisticky homogenni [1], je odhad
ziskany metodou kriging optimalni v tom smyslu, Ze
je nestranny a jeho stfedni kvadraticka chyba je mi-
nimdlni. Programové vybaveni geografického infor-
macniho systému umoziiuje pti aplikaci interpolacni
metody kriging vypocitat chyby odhadu interpolo-

Database for Annual Processing
and the Air Quality Information System

This Yearbook is the result of annual data processing,
especially of the systematically collected air pollution,
emission and deposition data stored in the respective
databases of the Air Quality Information System (ISKO).
ISKO has been developed and operated since the
beginning of 1992. The system is based on state-of-
the-art information technologies and it represents
an integrated system for nation-wide comprehensive
assessment of the status and development of air
quality. The system includes the collection, storage and
processing of data from automatic and manually-
operated air pollution monitoring networks in the
Czech Republic, and the storage and processing of
data on emissions and air pollution sources. The
Internal (later Air Pollution) Information System (I1S)
has become an integral part of ISKO, as have other
air quality databases, especially data entered in the
register of emissions from large pollution sources
(REZZO 1) and also the precipitation quality data.
In 1993 the emission database was extended to include
the outputs of medium-sized, individually monitored
air pollution sources (REZZO 2).

The Air Quality Information System collects and ge-
nerally provides access to data gathered within major
air pollution monitoring networks. It thus provides for
a more effective and general utilisation of the expen-
sive data. The integrated regionalised evaluation of
air pollution levels, and analysis of the development
over time of the status of air pollution in the Czech
Republic would not be feasible without collecting and
archiving systematically at one place all the air
pollution data available. Moreover, the constant need
to ensure that these assessments are objective requires
simultaneous access to emission, meteorological and
climate data, as well as geographical information on
the location of pollution sources, the extent and sites of
forests and residential areas, the routes of highways
and railways, etc. When preparing charts and maps of
the air pollution and deposition load on the country’s
territory, geostatistical procedures and the tools of the
Geographic Information System (GIS) map algebra
are applied to estimate fields of air pollution and
deposition characteristics derived from point (station)
measurements. It is especially the method IDW (inter-
polation by a linearly weighted combination of a set of
values measured around the interpolated point, where
the weight is a function of inverse distance between
the interpolated point and the point of measurement)
and the interpolation method kriging (interpolation
by a linearly weighted combination of a set of values
measured around the interpolated point, where the
weight is a function of a statistic structure of the air
pollution, resp. the deposition field). Both of the above
mentioned interpolation methods enable the perfor-
ming of an objective analysis of the field, i.e. they allow
value estimation in every point of the field. If the field
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vanych hodnot. Hodnoty téchto chyb ukazuji mimo
jiné na ucelnost zahusténi stanicni sité a naopak.

Do imisni databaze pfispiva dlouhodobé celd fada
dfive uvedenych instituci. Udaje o koncentracich
oxidu sifi¢itého a prasného aerosolu ze stani¢nich
sitit CHMU v severnich Cechach a v Praze jsou
archivovany jiz od roku 1971. Za rok 2004 byla
uloZzena a zpracovana data z 267 lokalit na tzemi
Ceské republiky a 8 stanic na polské strané tzv. Cer-
ného trojihelnika.

V souladu s platnou legislativou zajistuje CIZP a
obecni ufady obci s rozsifenou plsobnosti ovéfeni
udajii souhrnné provozni evidence. Souhrnnd pro-
vozni evidence je zdkladnim zdrojem tdajt pro zpra-
covani databazi REZZO 1 a REZZO 2.

Metodicky rozvoj a technické zajisténi kaZdoroc-
niho celorepublikového zpracovani a vedeni archivu
databazi REZZO 1 a REZZO 2 provadi CHMU.
V ramci emisni Casti ISKO je od roku 1993 zajis-
tovana archivace ro¢nich vykazovanych emisnich
udajii a doprovodnych technickych ddaji velkych
zdroja a technické zajisténi datového servisu, véetné
predtisku do formulaii provozni evidence. V rdmci
databdze REZZO 2 je provadéna archivace vykazo-
vanych emisnich a doprovodnych technickych udaju
z vice nez 30 000 stfednich zdroji, véetné datového
servisu.

Pro potteby bilance malych zdroji (doméci topeniste)
byla v r. 1997 dokoncena metodika zpracovani tidaji
ze Scitani lidu, domid a bytd (SLDB) provedeného
v letech 1991 a 2001, jejimz vystupem jsou udaje
o spotiebé zakladnich druht paliv spalovanych v do-
macnostech. Tyto udaje jsou kazdorocné aktualizo-
vany ve spoluprici s regiondlnimi dodavateli paliv a
energii. KoneCnym vystupem databidze REZZO 3 jsou
udaje o emisich znecistujicich latek a palivové skladbé
domacich topenist na trovni jednotlivych obci. Cel-
kové bilance malych zdroji nezahrnuje idaje o emisich
z drobnych provozoven, zpoplatiiovanych obecnimi
a méstskymi tfady. Udaje o emisich zneciStujicich
latek ze zdroji REZZO 4 zahrnuji silni¢ni, Zeleznicni,
vodni a leteckou dopravu podle zpracovani Centrem
dopravniho vyzkumu (CDV) Brno. Od r. 1996 zahr-
nuje databaze REZZO 4 také udaje o emisich ze ze-
médélskych a lesnich stroji zpracované Vyzkumnym
tistavem zemé&dé&lské techniky (VUZT) Praha. Na z4-
kladé ddaji o celkové spotiebé pohonnych hmot jsou
od r. 1997 dopocitavany emise z provozu dalSich mo-
bilnich prostfedkil (stavebni stroje, vnitropodnikova
doprava a vozidla armady).

Od roku 1994 zacalo vytvéreni zdkladnich geografic-
kych a tematickych vrstev ve standardizované pro-
jekei (konformni Gauss-Kriigerovo zobrazeni). Z pod-
kladd digitalnich vrstev DMU 200, DMR-2 byly vy-
tvofeny zakladni vrstvy pro geograficky informacni
systém: orografie, nejvyznamnéjsi vodni toky a vodni
plochy, sidla, hranice okrest — spravni zfizeni, silni¢ni
sit a rostlinny kryt.

is statistically homogeneous [1], the estimation by
means of the kriging method is optimal in that
sense, that it is unbiased and its mean square error
is minimal. When the kriging method is applied, the
program equipment of the Geographic Information
System makes it possible to calculate errors of the
estimation. Values of these errors show an efficiency
of the enhancement of the density of the monitoring
stations network and vice-versa.

A number of the institutions mentioned earlier have
been contributing to the air pollution database for
many years. Information on the concentrations of
sulphur dioxide and suspended particulate matter
(SPM) obtained from the CHMI’s stations in northern
Bohemia and in Prague, has been archived since 1971.
In 2004, data was stored and processed from 267 loca-
lities in the Czech Republic, 8 stations in the Polish
part of the Black Triangle.

In accordance with the current legislation, the Czech
Environmental Inspectorate and the authorities of
basic administrative units with extended scope of
competences ensure the verification of data from
operational summaries. The operational summaries
constitute the basic source of information for pro-
cessing the REZZO 1 and REZZ0 2 databases.

Methodical development and technical provision
for annual nation-wide procession and keeping of
records of the REZZO 1 and REZZO 2 databases
are carried out by CHMI. In the framework of the
emission coverage of ISKO the annual overviews of
emission data and supplementary technical informa-
tion have been filed since 1993, from large sources
and technical provision has been made for data
service including preprinted forms of operation
records. Within the REZZO 2 database files are kept
of emission and supplementary technical data from
more than 30,000 medium-sized sources, including
data service.

Emissions from small sources (household heating
units) are inventoried according to the 1997 methodo-
logy of data processing based on the 1991 and 2001
General Census. Its output includes information on
the consumption of principal fuels in households. The
data are regularly (once a year) updated in coopera-
tion with regional fuels and energy suppliers. The
final output of the REZZ0 3 database consists in data
on emission of pollutants and on fuel composition
for household heating units at local level. The total
balance of small sources does not include data on
emission from small plants for which payments are
made to the local and municipal authorities. Data on
emissions from REZZO 4 sources cover road, rail-
way, water and air transport based on processing
by the Transport Research Centre (CDV) in Brno.
Since 1996 the REZZO 4 database has included also
data on emissions from agricultural and forest
machinery processed by the Research Institute of
Agricultural Technology (VUZT) in Prague. On the
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Na obr. -1 jsou schematicky znazornény vazby ISKO
na zdroje dat a kooperujici systémy. Schéma vysti-
huje predevSim propojeni monitorovacich siti kvality
ovzdusi, zdroji vykazovanych dat se sloZzkovou zpra-
covatelskou a informac¢ni vrstvou piedstavovanou
Informacnim systémem kvality ovzdusi a vazby na
vyS§i vrstvu — priifezové informacni systémy. Faktické
propojeni je realizovano jednak vymeénou dat elek-
tronickou poStou, na magnetickych médiich, dale po
komutovanych linkach a v pfipad€ dat ze siti auto-
matizovaného imisniho monitoringu (AIM) prede-
v§im s vyuZitim radiového prenosu.

Od roku 1993 jsou jak Tabelarni ptehled, tak Rocenka
kompletné pripravovany s rozsahlym vyuzitim nové
koncipovaného vypocetniho systému. Je jim poci-
tatova sit s databdzovym serverem s instalovanym
mnohauZivatelskym relacnim databidzovym systémem
pod operacnim systémem Unix. V roce 2003 byl
realizovan projekt nového datového modelu ISKO2
pod RSBMS Oracle. ISKO2 reaguje na nartstajici
pozadavky na prezentaci udaji v rznych forméch,
vCetné publikovéani na internetu. Pojeti systému se
opira o koncepci distribuce zpracovani v lokalni siti
na pracovnich stanicich Sun a osobnich pocitacich
s pfimym pristupem zpracovatelskych a analytickych
programd, jako je geograficky informacni systém
ARC/INFO na Sun Blade 1000, statistické programy
SPSS, Systat, tabulkové a grafické programy, k ida-
jim v centrdlni databézi se zajiSténym nepfetrZitym
a zalohovanym provozem.

Cesky hydrometeorologicky dstav mi v kazdém
byvalém krajském mésté svoje pobocky, které pre-
devSim provadéji méfeni a zajiStuji sbér udaji a
jejich zékladni zpracovani v ramci regionu. PobocCky
jsou propojeny s centralnim systémem v Praze pri-
véatni datovou siti CHMU typu WAN vyuZivajici
protokol TCP/IP.

Vybér informaci, tabulek, grafti a mapovych prezen-

taci z Tabelarniho pfehledu i z Ro¢enky je dostupny
na Internetu, URL: http://www.chmi.cz/uoco/.

basis of information on total consumption of fuels
calculations have been made of emissions from
further mobile sources (building machines, in-plant
transport and army vehicles) since 1997.

The creation of the basic geographic and topical layers
in standardised projection (conform Gauss-Kriiger
projection) was launched in 1994. The DMU 200
and DMR-2 digital layers are used to form the basic
layers of the GIS: orography, the most important
watercourses, water areas, settlements, administra-
tive borders of Districts, highway networks, and the
vegetation cover.

Fig. -1 schematically depicts ISKO’s links to data
sources and co-operating systems. The scheme out-
lines the interconnection of air quality monitoring
networks and sources of data on air emission with
data processing and information layers represented
by ISKO, and the linkage to a higher-level layer —
“cross-sectional” information systems. The actual
interconnection is carried out through exchange of
data by e-mail, on magnetic media, over switched
data lines and, in case of data from the automated
air pollution monitoring (AIM) network, mainly over
radio transmission.

Since 1993, both the Tabular Survey and the Year-
book have been completely produced with the help of
a computer system based on an innovated concept.
It consists of a computer network around a database
server with the multi-user relational database system
installed and working under the Unix operating
system. The new data model ISKO2 project was imple-
mented in 2003 under RSBMS Oracle. ISKO2 meets
the growing demands on data presentation in various
forms incl. internet publication. The concept of the
system is based on distributed processing in local net-
works on Sun workstations and PCs, with direct access
of processing and analytical programs — such as the
Geographic Information System (ARC/INFO) on Sun
Blade 1000, statistical programs (SPSS, Systat), spread-
sheet and graphic programs — to the data stored in
the central database which features uninterrupted
and backed-up operation.

The Czech Hydrometeorological Institute has its
regional offices in all the former regional capitals;
these are mainly concerned with measurements, and
data collection and data initial processing within
their respective regions. The offices are connected
to the central system in Prague via CHMI’s private
WAN data network operating with TCP/IP protocol.

The selected information, tables, graphs and maps
on air quality published in the Tabular Survey and
in the Yearbook are accessible in the Internet, URL:
http://www.chmi.cz/uoco/.
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1. EMISE LATEK ZNECISTUJICICH
OVzZDUSI V CESKE REPUBLICE

V souladu s legislativou platnou od roku 2002 jsou
zdroje znecistovani ovzdusi rozdéleny pro potieby
emisni bilance do jednotlivych kategorii. Podle to-
hoto rozdéleni jsou v rdmci Informaéniho systému
kvality ovzdusi (ISKO) provozovaného CHMU za-
vedeny databdze Registru emisi a zdroji znecisto-
vani ovzdusi (REZZO), které slouzi k archivaci a
prezentaci tidaji o staciondrnich a mobilnich zdro-
jich znecistovani ovzdusi.

Zv1asté velké, velké a stfedni zdroje znecisStovani
ovzdusi jsou sledovany jako bodové zdroje jed-
notlivé, malé zdroje plo$né na tirovni obci, mobilni
zdroje liniové (silni¢ni doprava na usecich zahrnu-
tych do scitani dopravy) a plo$n€ na trovni okresd
(ostatni mobilni zdroje).

I. Zvlasté velké a velké zdroje

zneci§tovani —REZZ0 1

II. Stfedni zdroje znecistovani —REZZ0 2
III. Malé zdroje znecistovani —-REZZ0 3
IV. Mobilni zdroje znecistovani —-REZZO 4

Vychozim podkladem bilance emisi latek znecistu-
jicich ovzdusi zvlasté velkych a velkych zdroju za
rok 2004 (cca 3500 provozoven) jsou udaje sou-
hrnné provozni evidence, predané provozovateli
zdrojii Ceské inspekci Zivotniho prostiedi (CIZP),
kterd zajiStuje jejich sbér a verifikaci dat. Zaro-
ven se tyto udaje vyuZzivaji k aktualizaci databize
REZZ0 1, tj. stalych a proménnych tdaji o pro-
vozu zdroji zneciStovani ovzdusi (kategorizace
zdrojl, parametry zafizeni, spotifeba paliv, mnoz-
stvi emisi ap.). V kategorii stfednich zdrojd jsou
evidovany udaje o cca 30 000 zdrojich. Zpraco-
vani udajl pro emisni bilanci a databazi REZZO 2
zajiStuji pracovnici Gradl obci s rozsifenou plsob-
nosti (ORP).

K terminu dokonceni roCenky nebyly k dispo-
zici kone¢né ddaje o emisich zdroji REZZO 1 a
REZZO 2. Vzhledem k této okolnosti jsou udaje
o emisich za rok 2004 uvedeny v tabulkach jako
predbéZné.

V kategorii malych zdrojl jsou vypocitavany emise
z lokélnich topenist. Primarnimi podklady pro
vypocet jsou udaje ze S¢itani lidu, domt a bytd
(SLDB) provedenych v letech 1991 a 2001. Emisni
bilance je modelové zpracovdvana z aktualizo-
vanych tdajii o klimatickych podminkéch, potie-
bach tepla pro vytapéni bytl a z nich vypoctenych

1. ATMOSPHERIC POLLUTANTS
EMISSION IN THE CZECH
REPUBLIC

Pursuant to the legislation which came into force
in 2002 air pollution sources are divided into
several categories to carry out emission inven-
tories. Complying with this categorisation, the ISKO
system operated by CHMI includes REZZO 1-4
databases (Register of Emissions and Air Pollution
Sources) which serve for archiving and presenting
data on stationary and mobile air pollution sources.

Extra large, large and medium-sized air pollution
sources are monitored individually as point sources,
small sources at local level as area sources and
mobile sources as line sources (road transport in
sections controlled by vehicle census) and as area
sources at district level (other mobile sources).

1. Extra large and large pollution
sources —REZZO 1
II. Medium-sized pollution sources — REZZO 2
1II. Small pollution sources —REZZ0 3
1V. Mobile emission sources —REZZ0 4

The data used in the 2004 emission inventory of
air pollutants from extra large and large sources
(c. 3500 sources) are extracted from the summary
operational inventory submitted by source opera-
tors to the Czech Environmental Inspection Office
(CIZP) which is in charge of data collection and
verification. Based on these data the REZZO 1
database is also updated, i.e. constant and variable
data on operation of air pollution sources (cate-
gorisation of sources, parameters, fuel consump-
tion and emission quantity). The medium-sized
sources category includes data on about 30,000
sources. Data processing for emission inventory
and REZZO 2 database is in charge of the authori-
ties of the basic administrative units with extended
competences.

Final data on emissions from REZZO 1 and
REZZ0 2 sources were not available by the dead-
line of the Yearbook. Consequently, emission data
for the year 2004 presented in the tables are
preliminary.

Emissions from small sources (local heating units)
have been inventoried based on the 1991 and 2001
General Census. Emission inventory is based on
the model using updated data on climatic condi-
tions, figures on heat requirements for household
heating and on consumption of particular fuel types
calculated from them. Fuel composition is based
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spotieb jednotlivych druhd paliv. Skladba paliv
vychazi z podkladid SLDB o ptevladajicim zptsobu
vytapéni bytll a pouzZivanych druzich energii,
kazdorocné aktualizovanych z tidaji poskytnutych
centralnimi dodavateli paliv a energii.

Bilance emisi z dopravy, kterd je v kompetenci
Ministerstva dopravy CR, byla zpracovidna CDV
Brno podle metodiky stanoveni emisi zneciStujicich
latek z dopravy. Emise z provozu zemédélskych a
lesnich strojii a dalSich mobilnich prostiedkd byly
vypoditany z ddajil o prodeji a spotfebé pohonnych
hmot za rok 2004.

Pfedbézné udaje o celkovém mnoZstvi emisi za-
kladnich znecistujicich latek v roce 2004, tj. tuhych
znecCistujicich latek (TZL), oxidu sifi¢itého (SO,),
oxidil dusiku (NOy), oxidu uhelnatého (CO), téka-
vych organickych latek (VOC) a amoniaku (NH3) a
podily jednotlivych kategorii zdroji na celkovych
emisich jsou uvedeny v tab. 1.1. Podrobnéjsi tizemné
¢lenéné udaje o emisich jsou uvedeny na webo-
vych strankach CHMU (http://www.chmi.cz/uoco/
emise/embil/emise.html). Vyvoj celkovych emisi
zékladnich znecistujicich latek v letech 1990-2004
je uveden na obr. 1.1.

Inventarizace emisi a propadd plynd ovliviiuji-
cich klimaticky systém Zemé je provadéna v sou-
ladu s mezindrodni metodikou IPCC, ktera je ne-
ustdle zpresiiovdna. Tato inventarizace bude téz
podkladem pro kontrolu plnéni mezinarodnich za-
vazkli danych Kjotskym protokolem; v ptipadé
CR se jednd o sniZeni celkovych emisi skleniko-
vych plynd do obdobi 20082012 o 8 % vici refe-
renénimu roku 1990. Pravidelnym monitorovanim
emisi sklenikovych plynli se rovnéZ napliiuji poza-
davky Rozhodnuti Evropského parlamentu a Rady
¢. 280/2004/ES. Z divodil neustalého vyvoje me-
todiky a dtsledného zavadéni kontrolnich mecha-
nismi QA/QC dochazi v pfipadé potieby ke zpét-
nym piepoctim hodnot, a proto miiZe v jednotlivych
letech dochazet i k drobnym zméndm v pribézné
vykazovanych tdajich. Celkové emise sklenikovych
plynt vcetné zahrnuti jejich propadf, vyjadiené
v ekvivalentnich hodnotich oxidu uhli¢itého (CO,),
poklesly v CR z hodnoty 189,9 mil. tun v roce 1990
na 143,4 mil. tun v roce 2003 (tab. 1.2) a vici refe-
ren¢nimu roku 1990 poklesly o 24,5 %.

Od roku 1995 jsou rovnéZ zahrnuty emise HFC,
PFC a SFg (latek obsahujicich fluér, tzv. F-plyny),
jejichz vliv je rovnéZ kontrolovan Kjotskym proto-
kolem. Jejich soucasny podil na celkovych emisich
sklenikovych plynii ¢ini v Ceské republice 1,2 %.

on General Census information on the prevailing
way of household heating and on the used types
of energy, updated annually according to data
submitted by fuels and energy central suppliers.

Inventories of emissions from transport, falling
within the competency of the Ministry of Transport,
have been processed by the Transport Research
Centre (CDV) Brno based on the method of deter-
mination of transport emissions. Emissions from
agricultural and forest machines and other vehicles
were calculated with the use of the data on sale
and consumption of fuels for the year 2004.

Table 1.1 documents preliminary data on total emis-
sions of basic air pollutants in 2004, and namely
solid particles, SO,, NO,, CO, volatile organic
compounds (VOC) and ammonia (NH3) and the
shares contributed by each of the emission source
categories to total air pollutant emissions. More
detailed data on regionally distributed emissions
are shown in the CHMI website (http.//www.chmi.cz/
uoco/emise/embil/emise.html). The development
of total emissions of basic pollutants in 1990-2004
is shown in Fig. 1.1.

The emissions and removals inventory of gases
influencing the climatic system of the Earth is carried
out in accordance with continuously improved inter-
national IPCC methodology. This inventory will
be also used for checking the complying with the
international obligations set by the Kyoto Protocol.
The Czech Republic will have to reduce the total GHG
emissions by 8 % as compared with the reference
year 1990 by 2008-2012. The regular monitoring
of GHG emissions meets also the requirements of
the Decision No. 280/2004/EC of the European
Parliament and of the Council. Due to continual
development of the methods and the rigorous
implementation of QA/QC mechanisms the values
are recalculated if necessary and therefore minor
changes may occur in the shown data. In the Czech
Republic, the total GHG emissions including their
removals expressed as equivalent values of CO»
declined from 189.9 mil. tons in 1990 to 143.4 mil.
tons in 2003 (see Tab. 1.2) and compared with
the reference year 1990 they declined by 24.5 %.

Since 1995 emissions of HFC, PFC and SFg
(substances containing fluorine, the so-called
F-gases), the influence of which is also controlled
by the Kyoto Protocol, have been included. Their
current share in total GHG emissions amounts to
1.2 % in the Czech Republic. In 2003, the relevant
shares in total emissions were 86.0 % for CO,,
7.1 % for CH4 and 5.7 % for N>O. No significant
changes have been observed during recent years.
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Podil emisi CO; na celkovych emisich byl v roce
2003 86,0 %, podil emisi CH4 7,1 % a podil emisi
N>O 5,7 %. Uvedené podily se v poslednich letech
v CR pfili§ neméni.

V tab. 1.3 jsou uvedeny emise tézkych kovil (TK)
a persistentnich organickych latek (POPs). Tyto
emisni bilance byly zpracovany prevazné s vyuzi-
tim aktivitnich ddaja (spotfeb paliv a pohonnych
hmot, mnoZstvi spalenych odpadd, statistickych
udaji o produkci vybranych technologii) a pii-
sluSnych emisnich faktord. Vedle emisi Pb, Hg a
Cd vykazovanych do r. 2000 jsou od roku 2001
provadény také vypocty emisi dalSich sledovanych
tézkych kov.

Metodika vypoctu a odhadu emisi TK a POPs byla
v pritbéhu roku 2003 ovéfovana podle mezinidrodné
doporucenych postupd a pro rok 2002 byl poprvé
proveden vypocet s pouzitim aktualizovanych
emisnich faktori. Udaje o emisich POPs za pied-
chozi obdobi jsou v soucasné dobé piepocitavany.

Vyvoj spotieby hlavnich druhti paliv zdroji REZZO 1
v letech 1990-2003 je uveden v tab. 1.4. Vyrazné
sniZeni spotfeby hnédého uhli a téZkého topného
oleje u velkych zdroju se podilelo na dlouhodobém
poklesu emisi oxidu sifi¢itého a tuhych latek, ze-
jména v obdobi let 1990-1997. Vyvoj spotieby za-
kladnich druhii paliv zdroji REZZO 3 mezi lety
1992 (uddaje z bilance provedené TECO Milevsko)
a 2004 ukazuje obr. 1.2. Zménu skladby vytapéni
byt mezi lety 1991 (ddaje SLDB) a 2004 (aktuali-
zovany stav) ukazuje obr. 1.3.

Zpracovani emisnich tdaji do map pomoci GIS
je uvedeno na obr. 1.4, 1.5, 1.6 a 1.7. V siti Ctverca
5x5 km jsou zobrazeny emisni hustoty tuhych latek,
oxidu sifi¢itého, oxidli dusiku a CO. Podkladem
pro mapy byly tidaje o emisich ze staciondrnich
zdrojii (REZZO 1-3) a mobilnich zdroji (REZZO
4) za rok 2003, s uzemni desagregaci emisi
liniovych zdrojt podle s¢itani vozidel z roku 2000.

Mezi nejzatiZzené€jSi oblasti z hlediska emisi zne-
CiStujicich latek patii stale tzemi hlavniho mésta
Prahy, Ustecky a Moravskoslezsky kraj. Jak uka-
zuje srovnani mérnych emisi jednotlivych kraja
za roky 1990 a 2003 (tab. 1.5 a 1.6), doSlo v tomto
ukazateli k vyraznému zlepSeni, zejména u emisi
oxidu sificitého a tuhych latek.

Table 1.3 covers heavy metals (HM) and POPs
emissions. The emission inventories were produced
mainly with the use of activity data (fuel and pro-
pellant consumption, incinerated waste quantity,
statistical data on the production of selected tech-
nologies) and of the respective emission factors.
In addition to Pb, Hg and Cd emissions presented
until 2000 emissions of further monitored heavy
metals have been calculated since 2001.

In 2003 the methods of HM and POPs emissions
calculation and estimates were verified pursuant
to internationally recommended procedures and
for the first time the updated emission factors
were used for the calculations for the year 2002.
The recalculation of data on POPs emissions for
the previous periods is carried out at present.

Table 1.4 demonstrates the consumption develop-
ment of principal fuels of REZZO 1 sources in the
period 1990-2003. A trend of marked decrease
in brown coal and residual oil consumption by
large emission sources contributed to a long-term
decline in SO, and particulates, mainly in the
1990-1997 period. The development of consump-
tion of principal fuels of REZZO 3 sources between
1992 (data based on the inventory carried out by
TECO Milevsko) and 2004 is shown in Fig. 1.2.
Changes in residential heating in 2004 (updated
situation) as compared to 1991 (data provided by
General Census) are shown in Fig. 1.3.

Emission data processed into charts with the help
of GIS are shown in Figs. 1.4, 1.5, 1.6 and 1.7.
Emission densities for solid particles, SO,, NO,
and CO are plotted in 5x5-km grid-squares. The
charts are based on current emissions from sta-
tionary sources (REZZO 1 to 3) and mobile sources
(REZZO 4) for 2003, with regional disaggrega-
tion of emissions from line sources according to
the 2000 vehicle census.

The region of the Capital City of Prague, Usti nad
Labem Region and the Moravian-Silesian Region
are still counted as the most polluted regions of
the Czech Republic with regard to emissions of air
pollutants. Comparison of the specific emissions
in particular regions in 1990 and 2003 (Table 1.5
and Table 1.6) shows that in case of this coeffi-
cient expressive improvements occurred, especially
reduction of SO, and particulate emissions.
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Tab. 1.1 Celkové emise hlavnich znecistujicich latek v roce 2004 — predbézné udaje
Tab. 1.1 Total emissions of principal air pollutants in 2004 — preliminary data

TZL

Kategorie zdrojti | Soid particles SOz NO, =0 e NHs
Emission source kt.rok™ kt.rok™ kt.rok™! kt.rok™ kt.rok™ kt.rok™!
category ktyear’ | 7 | ktyear’| ® |kiyear'| * |ktyear'| ® |ktyear’| * |ktyear!|
REZZO 1 14.4 19 186.6 81 1451 43 177.4 30 21.8 1 20.2 25
REZZO 2 5.1 7 5.3 2 4.5 1 7.9 1 4.2 2 15.0 18
REZZO 3 29.0 38 33.7 14 13.2 4 102.1 18 108.7 54 44.2 55

CELKEM stac. zdroje
TOTAL stat. sources 48.5 64 225.6 97 162.8 48 287.4 49 134.7 67 79.4 98

REZZO 4* 27.6 36 6.0 3 175.9 52 299.4 51 66.5 33 1.9 2
CELKEM
TOTAL 76.1 | 100 231.6 | 100 338.7 | 100 586.8 | 100 201.2 | 100 81.3 | 100

*

zahrnuji celkové emise z dopravy a provozu ostatnich mobilnich prostredku
including total emissions from transport and other mobile sources

Tab. 1.2 Celkové emise sklenikovych plynt v letech 1990-2003 [Mt CO2¢kv.]
Tab. 1.2 Total emissions of greenhouse gases, 1990 to 2003 [Mt CO2¢ekv.]

1990 | 1992 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003

CO, 161.9| 133.3 | 125.9 | 127.1 | 128.3 | 132.7 | 124.5| 117.7 | 123.9| 123.6 | 118.6 | 123.3
z toho CO, emise
of that CO,, emissions 164.0 | 139.8 | 130.6 | 131.4 | 132.8 | 137.4 | 128.3 | 121.1 | 127.9 | 128.0 | 123.0 | 127.1

z toho CO,, propady v LUCF _ _ _ _ _ _ _ _ _
of that removals of CO, due to LUCF 2.1 6.5 47| -4.2 45| -4.6 3.8 3.4 4.0 43| -44 3.8

CH, 16.8| 14.4| 130| 12.9| 126| 121| 11.4| 107 10.7| 105| 10.4| 102
N,O 113 92| 83| 88 92| 88| 84 81| 82| 83| 82| 82
,F::gg’;‘gs ~ | - | - | o2 o3 o6 05 05 09 13 13| 17
?ﬁ;;?’" 189.9 | 156.9 | 147.2| 148.9 | 150.4 | 154.2 | 144.8 | 137.0 | 143.7| 143.7 | 138.4 | 143.4
Ze/;cng’a?e T 100.0| 82.6| 77.5| 784 792 81.2| 76.3| 722| 757| 75.7| 72.9| 755

Mezinarodni letecka doprava

International bunkers (aviation) 0.6 0.5 0.3 0.4 0.5 0.4 0.2 0.5 0.3 0.4 0.5 0.6

Pozn.: pro vypocet agregovanych emisi (CO2ekv) byly pouzity hodnoty radiacniho potencialu jednotlivych sklenikovych plynd podle
platné metodiky (napf. pro CO2 = 1, CH4 = 21, N2O = 310). Inventarizace zahrnuje rovnéz propady emisi v disledku zmén ve vyuziti
krajiny a lesnictvi. Emise z mezinarodni letecké dopravy se vykazuji zvIast.

Note: The calculations of aggregated emissions (COzeq) are based on global warming potential values of individual greenhouse gases
pursuant to the valid methodology (e.g. for CO2 = 1, CH4 = 21, N2O = 310). The inventory includes also removals due to land use
change and forestry (LUCF). Emissions from international bunkers (aviation) are shown separately.
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Tab. 1.3 Celkové emise tézkych kovl a POPs v letech 1990-2003
Tab. 1.3 Total emissions of HWs and POPs between 1990 and 2003

H-szl?r:g:ayls e
ok | Pb cd Hg As Cr Cu Ni Se zn | PAaH* | PCB |PCDDIF
t.rok™ t.rok’ t.rok’ t.rok’’ t.rok™! t.rok™ t.rok’ t.rok’” t.rok’’ trok' | kg.rok! | g.rok™
1‘.yeavr'7 t.year" t.year" t.year" t.year" t.year" t.year" t.year" t.year" 1‘.yeavr'7 kg.year" g.year"
1990 241.4 4.3 7.5
1991 215.0 3.9 7.4
1992 249.0 3.6 7.3
1993 228.0 3.5 7.5
1994 2225 3.5 7.2
1995 203.7 3.6 7.4
1996 181.4 2.9 5.9
1997 170.7 3.0 5.5
1998 151.2 2.7 5.2
1999 146.0 2.7 3.7
2000 105.7 2.9 3.8 . . . . . . . . .
2001 46.7 2.6 3.3 35 12.4 15.8 15.5 8.4 155.6 36.7 96.1 190.6
2002 47.2 2.7 2.8 6.4 13.8 20.0 17.2 9.7 169.1 24.4 82.5 177.3
2003 39.4 23 1.8 6.0 13.8 17.9 16.1 8.4 166.2 26.7 84.6 186.2

* suma emisi (benzo[a]pyren, benzo[b]fluoranten, benzo[k]fluoranten, indeno[1,2,3 - ¢,d]pyren); pro rok 2001 proveden odhad
sum of emissions (benzo[ajpyrene, benzo[b]fluorantene, benzo[k]fluorantene, indeno[1,2,3 - ¢,d]pyrene); data for 2001 estimated

Tab. 1.4 Spotreba paliv zdroju REZZO 1, 1990-2003
Tab. 1.4 Fuel consumption in REZZO 1 sources between 1990 and 2003

_ Spotieba paliv kt/rok [108 m®.rok™]

P:;‘“VIO Fuel consumption kt/year [10° m®.year']

ue

1990 | % 1994 | % 1996 | % 1998 | % | 2000 | % | 2001* | % | 2002 | % | 2003 | %

S L 58787 | 100| 50706| 86| 46866| 80| 43495| 74| 42500| 72| 45000| 77| 42241| 72| 43226| 74
Brown coal
Cemé uhli 6150| 100| 5726| 93| 5710| 93| 4507| 73| 5500| 89| 5200| 85| 4526| 74| 3179| 52
Hard coal
Lignit
g 1453| 100| 1085| 75| 768| 53| 599| 41| 480| 33| 510 35| 446| 31| 494| 34
Lignite
Koks
i 3056| 100| 2444| 80| 2683| 88| 2371| 78| 2600| 85| 2550| 83| 2858| 94| 2858| 94
Tezkytopny olej| ;7o | 109 1206| 74| 1242| 71 909| 52| 500| 20| 600| 34| 459| 26| 461| 26
Residual oil
Zemni plyn 3620| 100| 3651| 101| 4863 | 134| 4497| 124| 4200| 116| 4300| 119| 4322| 119| 4307 | 119
Natural gas

* pror. 2001 proveden odhad
data for 2001 estimated
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Tab. 1.5 Mérné emise ze stacionarnich zdroji*, 1990

Tab. 1.5 Specific emission from stationary sources?®, 1990

Plocha

Tuhé latky

Kraj Area Solid particles SO NOx €9
Region km? t.rok'iikm'z t.rok'fikm'?2 t.rok‘iikm‘?2 t.rok‘iikm‘i
tyear'.km tyear'.km tyear'.km tyear'.km

Praha / Prague 496 28.0 72.7 23.6 69.0
Stredocesky / Central Bohemian 11014 7.8 16.7 3.6 8.1
Jiho€esky / South Bohemian 10 056 2.2 5.9 1.1 4.4
Plzensky / Plzeri 7 561 3.5 5.7 1.5 6.8
Karlovarsky / Karlovy Vary 3314 9.3 41.3 6.0 8.3
Ustecky / Usti nad Labem 5335 21.3 154.2 33.9 21.6
Liberecky / Liberec 3163 5.2 10.7 25 11.5
Kralovéhradecky / Hradec Kralové 4758 6.2 10.8 5.3 15.9
Pardubicky / Pardubice 4518 6.3 36.1 11.7 12.6
Vysocina / Vysocina 6 925 2.4 4.7 1.9 8.3
Jihomoravsky / South Moravian 7 066 4.8 10.4 5.5 14.3
Olomoucky / Olomouc 5139 6.0 9.1 3.3 12,5
Zlinsky / Zlin 3 964 6.4 8.4 5.6 14.9
Moravskoslezsky / Moravian-Silesian 5554 16.4 24.0 17.9 83.2
CELKEM CR/ TOTAL CR 78 864 7.2 23.5 7.0 16.2

* pro REZZO 4 proveden odhad
data for REZZO 4 estimated

Tab. 1.6 Mérné emise ze stacionarnich zdrojti, 2003

Tab. 1.6 Specific emission from stationary sources, 2003

e Thres | soldparices | 5 12 co
Region k2 t.rok'jikm'?2 t.rok'?ikm'?2 t.rok'jikm'?2 t.rok‘jikm‘i
tyear'.km tyear'.km tyear'.km tyear'.km

Praha / Prague 496 4.91 5.15 38.97 70.26
Stredocesky / Central Bohemian 11014 1.02 2.43 3.68 5.96
Jihocesky / South Bohemian 10 056 0.75 1.18 1.86 3.58
Plzensky / Plzeri 7 561 0.81 1.58 217 4.05
Karlovarsky / Karlovy Vary 3314 0.78 4.88 3.92 3.55
Ustecky / Usti nad Labem 5335 1.28 13.68 14.13 7.18
Liberecky / Liberec 3163 0.97 1.48 2.68 6.14
Kralovéhradecky / Hradec Kralové 4758 0.97 1.86 2.82 6.08
Pardubicky / Pardubice 4518 1.04 4.80 5.33 5.70
Vysocina / Viysocina 6 925 0.79 0.66 1.92 3.84
Jihomoravsky / South Moravian 7 066 0.70 0.64 3.11 5.50
Olomoucky / Olomouc 5139 0.92 1.29 3.15 5.33
Zlinsky / Zlin 3964 0.87 2.01 3.07 5.03
Moravskoslezsky / Moravian-Silesian 5554 1.96 5.44 7.15 31.05
CELKEM CR / TOTAL CR 78 864 1.00 2.93 4.22 7.30
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Obr. 1.1 Celkové emise zakladnich druhu latek zne&istujicich ovzdusi v Ceské republice, 19902004
Fig. 1.1 Total emissions of basic pollutants in the Czech Republic between 1990 and 2004

GHMU — Informaéni systém kvality ovzdusi

CHMI - Air Quality Information System

19

Znedisténi ovzdusi na Gzemi Ceské republiky v roce 2004
Air Pollution in the Czech Republic 2004



EMISE - Ceska republika
EMISSION - Czech Republic

8 000 000
4
& £ s
S ¢ 7000000 = N /v N |
i?\ ol e \ / A
EX 1 ) m— |
28 6000000 A B [ 2001|2002 2004 zo0s| —
gg —r] o 258274 |
5000 000 -
4 000 000
3000000 T
2000000
1000 000 1 I
0
tuha paliva hné&dé uhli ¢erné uhli koks zemni plyn drevo
celkem brown coal hard coal coke natural gas wood
solid fuels total
Poznamka/Note:
Udaje za rok 2002 aZ 2004 jsou vypodteny upravenou metodikou s vyuZitim vysledkd SLDB z r. 2001.

Data for 2002 to 2004, based on the 2001 General Census results, are calculated with the use of a modified method.
Teplota pfedstavuje primé&mou teplotu topné sezény — napf. r. 2004 zahrnuje topnou sezénu 2003/2004.
Temperature is the average temperature of the heating season, e.g. the year 2004 covers the 2003/2004 heating season.

Obr. 1.2 Spotieba paliv zdroju REZZ0 3, 1992-2004
Fig. 1.2 Fuel consumption in REZZO 3 sources, 1992-2004
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Obr. 1.3 Zména skladby vytapéni byta v r. 2004 oproti r. 1991
Fig. 1.3 Changes in residential heating in 2004 as compared to 1
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Obr. 1.4 Emisni hustoty tuhych latek ze ¢tvercu 5x5 km, 2003
Fig. 1.4 Particulate emission density from 5x5 km squares, 2003
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Obr. 1.5 Emisni hustoty oxidu sifi¢itého ze étvercu 5x5 km, 2003
Fig. 1.5 Sulphur dioxide emission density from 5x5 km squares, 2003

CHMU — Informaéni systém kvality ovzdusi 21 Znedisténi ovzdusi na Gzemi Ceské republiky v roce 2004
CHM - Air Quality Information System Air Pollution in the Czech Republic 2004



EMISE - Ceska republika
EMISSION - Czech Republic

L

‘_?ii.‘-
il i
%ﬂ

Obr. 1.6 Emisni hustoty oxida dusiku ze &étverca 5x5 km, 2003
Fig. 1.6 Nitrogen oxide emission density from 5x5 km squares,

Obr. 1.7 Emisni hustoty CO ze &tvercu 5x5 km, 2003
Fig. 1.7 CO emission density from 5x5 km squares, 2003
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2. IMISE LATEK ZNECISTUJICICH
OVzZDUSI V CESKE REPUBLICE

2.1 STANICNI SITE SLEDOVANI
KVALITY VENKOVNIHO OVZDUSI

Hodnoceni imisni situace se opird o data archi-
vovand v imisni databazi Informacniho systému
kvality ovzdusi Ceské republiky. Vedle udajii ze
stani¢nich siti CHMU piispiva do imisni data-
baze ISKO jiz tfadu let nékolik dalSich organizaci
podilejicich se rozhodujicim zptisobem na sledo-
véani zneisténi ovzdusdi v Ceské republice. Jak jiz
bylo uvedeno v predmluvé, od roku 1996 jsou do
imisni databdze ISKO ukladédna a prezentovana
data z némecké a od roku 1997 i z polské strany
tzv. Cerného trojiihelniku.

Poc¢éatkem roku 2000 byla konstatovina objektivni
potieba optimalizovat imisni sit tak, aby poskyto-
vala statnim organtim pro uzemi celého statu po-
trebné informace a nastroje pro plnéni tkold vy-
plyvajicich z pfislusnych smérnic Evropské unie a
zdvazkl plynoucich z mezinarodnich dohod Ceské
republiky v oblasti ochrany ovzdusi. Soucasné se
projevila nezbytnost inovace techniky opotiebené
nepfetrzitym provozem a vykazujici vyrazné zvy-
Sujici se poruchovost. V ramci feSeni projektu VaV
byl zpracovan Navrh optimalizované sit€¢ monito-
ringu kvality ovzdusi a v ndvaznosti na néj v r. 2002
Provadéci projekt statni imisni sité (SIS) zahrnujici
sit AIM a dopliikovou sit s manualnimi odbéry
vzorkd. Projekt SIS byl ve smyslu § 6, odst. 8 a § 7,
odst. 5 zakona ¢. 86/2002 Sb., o ochrané ovzdusi,
zaméfen na zajisténi sledovani kvality ovzdusi na
celém tizemi CR a zejména v oblastech se zhorSe-
nou kvalitou ovzdusi. V projektu byly rovnéz zohled-
nény nové poznatky a poZadavky na sledované zne-
¢iStujici latky a zména emisni situace naseho statu.
Sledovani znecistujicich latek ve statni imisni siti
bylo zaméfeno zejména na ty latky, pro které jsou
stanoveny imisni limity. Vychazelo se z predpokladu,
Ze navrZena SIS jednotné€ provozovana povéienou
organizaci je zdkladnim c¢lankem sledovani kvality
ovzdusi v CR. V piipadé potieby miiZe byt vhodné
dopliiovdna ucelovymi sitémi jinych organizaci,
nebo stanicemi provozovanymi na trovni nizsich
¢lanki statni spravy (kraj a vybranych obci). Trvaly
provoz této sité, ktera byla vybudovana s prispé-
nim projektu PHARE, byl zahdjen 1. 1. 2004.

V tab. 2.1.1 jsou prehledné uvedeny pocty lokalit
v jednotlivych krajich v Clenéni podle vlastnikil

2. AMBIENT AIR POLLUTION
LEVELS IN THE CZECH REPUBLIC

2.1 NETWORKS OF AMBIENT AIR
QUALITY MONITORING STATIONS

The ambient air pollution situation has been assessed
based on the data archived in the ISKO air pollution
database. In addition to the data from CHMI net-
works, several other organisations that play an im-
portant role in air pollution monitoring in the Czech
Republic have also been contributing to the ISKO
database for a number of years. As it was stated in
the Preface, since 1996, the data for the German
part of the Black Triangle has been included and
presented in the air pollution ISKO database, and
the data for the Poland part of the so called Black
Triangle has been included since 1997 likewise.

In early 2000 the objective need of air pollution
network optimization was stated in order to provide
the state bodies with the necessary information for
the whole Czech Republic territory and the tools
for fulfilling the tasks set by the respective EU
directives and by the obligations ensuing from inter-
national agreements adopted by the Czech Republic
in the field of air quality protection. Simultaneously
the urgent need emerged to innovate the instru-
ments worn down by continuous operation which
resulted in ever increasing failure rate. Within the
R&D project the Draft of the optimalized network
of air quality monitoring was presented followed
up in 2002 by the Implementation project of the
National air pollution network (SIS) including
the AIM network and the supplementary network
with manual sampling. The SIS project, pursuant
to § 6, Art. 8 and § 7, Art. 5 of the Clean Air Act
No. 86/2002 Coll., aimed at ambient air quality
monitoring in the whole territory of the Czech
Republic, and namely in the areas with deteriorated
air quality. The project also considered new know-
ledge and requirements concerning the monitored
pollutants, as well as the change in the emission
situation in the Czech Republic. Pollutants’ moni-
toring within the national air pollution network
was aimed mainly at the pollutants with the set
limit values. It was supposed that the proposed
SIS, operated by one authorized organization, is
the basic component of air quality monitoring in the
Czech Republic. If necessary it can be combined
with and use the data from the specialized net-
works of other organizations or the stations ope-
rated at a lower level (regions and selected basic
administrative units). This network, established
with the PHARE project contribution, was launched
on I January 2004.
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provozujicich pfislu§nou monitorovaci sit. Ve vét-
§iné pifipadd je v dané lokalité instalovdn pouze
jeden méfici program. Na né€kolika lokalitach,
zvlaste CHMU, je viak instalovéno vice méficich
programii, nap¥. Praha 4-Libug, KogSetice, Usti n. L.-
Kockov, Bily Kfiz a dalsi, kde jsou vedle automa-
tizovaného méficiho programu i dalsi méfici pro-
gramy: manudlni, kombinovany, PAHs a t€Zké kovy.

Aktualizace registrace stanic vcetné aktualizace
druhu méfeni na registrovanych stanicich je pro-
vadéna kaZdoro¢né. Vedle poctu registrovanych
stanic a poctu registrovanych méfeni jsou uva-
dény pocty tzv. aktivnich lokalit. Po¢ty aktivnich
lokalit byly spoc¢teny na zdkladé skutecné doslych
dat ze stanic do imisni baze systému ISKO v da-
ném roce.

Tab. 2.1.2 uvadi pro jednotlivé kraje prehled poctu
lokalit, kde se provadi automatizovany monito-
ring zékladnich znecistujicich latek. Na stanicich
S automatizovanym monitoringem jsou znecistu-
jici latky méfeny kontinudlnimi analyzéitory a na-
méfené koncentrace jsou jako 1hodinové primeéry
pfenaSeny v redlném case prostifednictvim komu-
tovanych linek nebo radiovym pfenosem k dal-
$Simu zpracovani.

Tab. 2.1.3 uvadi pro jednotlivé kraje prehled poctu
lokalit, kde se provadi automatizovany monitoring
dalsich znecistujicich latek, vCetné doprovodnych
meteorologickych veliCin.

Tab. 2.1.4 uvadi prehled poctu lokalit v jednotli-
vych krajich, kde se uvedené zneciStujici latky
monitoruji manualnimi postupy.

Tab. 2.1.5 pak uvadi celkové pocty lokalit se spe-
cidlnim méfenim manudlnimi postupy v jednotli-
vych krajich.

Hustotu stani¢nich siti v jednotlivych oblastech
Ceské republiky a zastoupeni monitorujicich orga-
nizaci vystihuje mapa na obr. 2.1.1.

Graf na obr. 2.1.2 zn4zoriiuje vyvoj méfeni zéklad-
nich zneciStujicich latek od roku 1971 na zdkladé
dat archivovanych v imisni bazi ISKO pro uve-
dené organizace a typy siti.

Dulezitym voditkem pfi tvorbé map imisnich cha-
rakteristik, prezentovanych v rocence, je klasifi-
kace méficich stanic, kterd byla realizovana v ramci
projektu VaV/740/2/00 ,,Vyhodnoceni priprave-
nosti Ceské republiky splnit poZadavky na kvalitu
ovzdusi podle smérnic EU a Konvence LRTAP* [3]
a dale se rozviji.

Table 2.1.1 provides the overview of the number
of localities in individual regions, broken down
by the owners operating the respective monitoring
network. Usually only one measuring programme is
installed per the respective locality. Several locali-
ties, particularly the CHMI ones, operate more than
one measuring programme, for example those at
Prague 4-Libus, Kosetice, Usti n. L.-Kockov, Bily
KrizZ and some others at which automatic, manual
and semiautomatic measuring programmes have
been installed, as also those intended for the moni-
toring of PAHs and heavy metals.

The registration of stations together with the type
of their measurements is updated on an annual
basis. In addition to the number of registered sta-
tions and the number of registered measurements,
the number of ‘active’ localities is also mentioned,
calculated on the basis of the actual reception of
data from these stations by the ISKO air pollution
database in any given year.

Table 2.1.2 lists the number of air pollution moni-
toring localities broken down by regions at which
basic pollutants are monitored automatically.
At AIM stations the pollutants are measured by
continual analysers and the measured concentra-
tions are as 1 hour averages transmitted in real
time via switched lines or via radio transmission
for further processing.

Table 2.1.3 shows the number of localities in
individual regions at which further pollutants,
incl. supplementary meteorological parameters
are monitored automatically.

Table 2.1.4 lists the number of localities in indi-
vidual regions at which the listed pollutants are
monitored by manual methods.

Table 2.1.5 presents the total numbers of localities
in individual regions with special measurements
using manual methods.

Network density in each of the Czech Republic’s
regions and monitoring organisations’ involvement
are illustrated in Fig. 2.1.1.

The graph in Fig. 2.1.2 illustrates how the measure-
ment of principal air pollutants has developed
since 1971, using the data archived in ISKO data-
base for the organisations and network types listed.

The production of maps of air pollution characte-
ristics presented in this Yearbook is guided by the
classification of the measuring stations carried out
within the research project VaV/740/2/00 “Evalua-
tion of the Czech Republic Readiness to Meet Air
Quality Requirements of EU Directives and the
LRTAP Convention” [3] and further developed.

This classification is based on the Council Decision
97/101/EC on exchange of information (Eol) [4]
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Tato klasifikace stanic vychazi z Rozhodnuti Rady
97/101/EC o vyméné informaci (Eol) [4] a kritérii
pro Evropskou sit kvality ovzdusi EUROAIRNET
[5]. Pozadavky plynouci z Rozhodnuti Rady
97/101/EC jsou zavazné pro ¢lenské zemé EU.

Vzhledem k tomu, Ze se jedna o jedinou oficidlni
evropskou klasifikaci, byla aplikovadna na vSechny
imisni stanice CR registrované v databazi ISKO.

Provedeni aplikace je popsano ve zprave: Sladecek,
J., Blazek, Z., (2000): ,,Aplikace kritérii pro klasi-
fikaci stanic a stani¢nich siti dle rozhodnuti o vy-
meéné dat 97/101/EC a kritérii pro EUROAIRNET
na stanice vstupujici do procesu hodnoceni kvality
ovzdusi®, zprava z feseni etapy tkolu DUO1-1.El,
projekt VaV/740/2/00, CHMU, Praha.

Klasifikace Eol byla zjednoduSena Rozhodnu-
tim Evropské komise 2001/752/EC. Plvodni verze
z roku 1997 vsak 1épe vystihuje charakter umisténi
nékterych monitorovacich stanic v CR, proto byla
v databazi ISKO ponechana. V rocence byl termin
»typ zony* nahrazen terminem ,,typ oblasti dle
2001/752/EC.

Uplni Klasifikace podle Eol (tab. 2.1.6) sklddajici
se ze 3 pismen oddélenych lomitkem, je uvadéna
v tabulkach pouze u téch stanic, kde byla oficialné
potvrzena v dané konkrétni lokalité¢ odbornym ty-
mem pracovnikd. V nékterych pfipadech je uvedena
neuplna klasifikace (1-2 pismena), ktera byla pte-
vazné odvozena z Gcelu zavedeni prislusné stanice.

Ve tetim sloupci tabulky 2.1.6 jsou uvedeny pouze
priklady kombinaci charakteristik zén, ve skutec-
nosti je mozna jakakoliv logickd kombinace, avSak
poradi pismen ma smysl — Gdaj na prvnim misté
ma nejvyssi prioritu.

V legendach map poli koncentraci znecistujici latek
je klasifikace Eol uvedena ve zjednodusené podobe¢,
odvozené prevazné z typu oblasti dle 2001/752/EC.
Spravna aplikace této klasifikace pfi tvorb&€ map
poli znecistujicich latek je vazana na doporuceny
polomér reprezentativnosti podle typu stanice:

* dopravni — stanice pfimo ovlivnéna dopravou,
umisténd do 50 m od komunikace s velkou in-
tenzitou dopravy, stanice by méla reprezentovat
linii v co nejdelsi délce, polomér reprezenta-
tivnosti stanice zde nelze spravné pouzit, byval
uvadén v navrhu kriterii pro EUROAIRNET
(Draft 98), méné nez 10-15 m. Reprezentativnost
se urcuje pomoci délky komunikace: centrum
mésta vice neZ 100 m, predmésti vice nezZ 1000 m.

and Criteria for EUROAIRNET [5]. The require-
ments of the Council Decision 97/101/EC are
obligatory for the EU Member States.

Due to the fact that this is the only official European
classification it has been applied to all air pollu-
tion stations in the Czech Republic registered in
the ISKO database.

The application is described in Slddecek, J.,
Blazek, Z. (2000): Application of criteria for the
classification of stations and station networks
pursuant to the Eol Decision 97/101/EC and Criteria
for EUROAIRNET to the stations included in the
air quality assessment process. The Report on the
task DUOI-1.El of the R&D Project VaV/740/2/00,
CHMI, Prague.

The Eol classification was simplified by the Decision
of the European Commission 2001/752/EC. The
character of the location of some monitoring sta-
tions in the Czech Republic, however, corresponds
rather with the classification in the original version
of 1997 and thus it continues to be used in the
ISKO database. The Yearbook uses the term “type
of area” instead of “type of zone” in accordance
with the Council Decision 2001/752/EC.

The complete Eol classification (Table 2.1.6) con-
sisting of 3 fundamental letters divided by strokes
is presented only in those stations at which it was
officially affirmed by an expert team in accordance
with local criteria. In some cases incomplete classi-
fication is presented (1-2 letters only) derived from
the purpose of the station establishment.

The third column of the table 2.1.6 shows only the
examples of the combinations of zone characteri-
sation. Any logical combination is possible and the
order of letters in the abbreviation is meaningful —
the first position is of the highest priority.

The legends in maps of fields of pollutants con-
centrations use the Eol classification in a simplified
form based mainly on the type of area according
to the Decision 2001/752/EC. The correct applica-
tion of this classification during the production
of maps of fields of pollutants is bound to the
recommended area of representativeness (radius
of area) for the various station types:

e traffic — station directly influenced by traffic,
located within 50 m from the communication with
high traffic intensity; the station should cover the
longest part of the road/street, the area of repre-
sentativeness is not applicable here appropriately
(mentioned in the Criteria for EUROAIRNET
(Draft 98) less than 10-15 m). The area of repre-
sentativeness can be defined in terms of length
of road: city centre more than 100 m, suburban
areas more than 1000 m.
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» prumyslova — stanice pfimo ovlivnéna pri-
myslem, umisténd v aredlu tovarny nebo v misté
predpokladaného zdsahu vleCkou ze zdroja
zpravidla v prevladajicim sméru vétru. Polomér
reprezentativnosti stanice je uvadén v hodno-
tach 10-100 m.

» pozadova — stanice v nezatiZenych lokalitach,
meéfici pozadi regionti, mést a primyslovych
oblasti. Rozhodujicim kritériem by mélo byt, Ze
stanice neni pfimo ovlivnéna Zadnym zdrojem.
Polomér reprezentativnosti stanice se zde lisi
podle typu oblasti:

— stanic méstskych a predmeéstskych: vice nez
1-1,5 km,

— stanic venkovskych: vice nez 5 az asi 60 km
(v CR se vétsinou pohybuje od 10 do 20 km).

V roce 2004 byly jiz v provozu dvé ze Ctyf spe-
cializovanych stanic, oznacenych jako dopravni
hot spot, Praha 2-Legerova a Usti n. L.-Vieborick4
(od 1. 8. 2004). Tato méfici mista jsou oriento-
vana vyhradné na dopravu a z toho vyplyva je-
jich imisni zatiZeni. Tyto stanice spliiuji kritéria
umisténi vzorkovacich zafizeni orientovanych na
dopravu dle nafizeni vlady ¢. 350/2002 Sb. (alespoti
25 m od kraje velkych kfiZovatek, max. 5 m od
okraje silnice).

V tomto roce je poprvé v tabulkich uvedeno po-
drobnéjsi rozélenéni pozadovych venkovskych sta-
nic do podkategorii dle Rozhodnuti 2001/752/EC
a technické zpravy ¢. 12 Kritéria pro EUROAIR-
NET, EEA.

* priméstska, kod NCI, umisténd ve venkovskych/
zemédélskych oblastech ve vzdalenosti 3—10 km
od zastavénych oblasti a jinych vyznamnych zdrojt,
polomér reprezentativnosti vétsi nez asi 5 km.

* regionalni, kéd REG, umisténa ve venkovskych/
zemédelskych oblastech ve vzdélenosti 10-50 km
od zastavénych oblasti a jinych vyznamnych zdrojd,
polomeér reprezentativnosti vétsi nez asi 20 km.

* odlehla, kéd REM, umisténd ve venkovskych/
prirodnich oblastech v minimélni vzdalenosti
50 km od zastavénych oblasti a jinych vyznam-

nych zdrojii, polomér reprezentativnosti vétsi nez
asi 60 km.

Dalsi podrobnosti o stani¢nich sitich, pouzitych
metodach méfeni, mezich detekce jednotlivych
pouZivanych metod, podrobny aktuilni seznam
stanic v uzemnim ¢lenéni a dalSi podrobné udaje
uvadi souhrnny tabelarni prehled [2].

* industrial — station directly influenced by industry,
located on the premises of a factory or at sites
of potential influence of the smoke plume from
the sources in the prevailing wind direction.
The area of representativeness of the station
is 10—100 m.

e background — station in unafflicted localities,
measuring the background of regions, cities and
industrial areas. The station should not be directly
afflicted by any source. The area of representa-
tiveness of the station differs as follows:

— in urban and suburban stations more than
1-1.5 km,

— in rural stations from more than 5 to cca 60 km
(in the Czech Republic usually between 10
and 20 km).

In 2004 two of four specialized stations marked
as traffic hot spot were in operation, and namely
Prague 2-Legerova and Usti n. L.-Vsebo¥ickd (since
1. 8 2004). These measuring sites are exclusively
traffic oriented and their air pollution loads result
from this. These stations meet the criteria for
traffic-oriented samplers pursuant to the Govern-
ment Order No. 350/2002 Coll. (at least 25 m from
the edge of large crossroads and max. 5 m from the
edge of the road).

For the first time in this Yearbook the tables present
the more detailed overview of background rural
stations in subcategories pursuant to the Deci-
sion 2001/752/EC and Criteria for EUROAIRNET,
Technical Report no. 12, EEA.

* near-ity, code NCI, located in rural/agricultural
areas, with a distance of 3—10 km from built-up
areas and other major sources, radius larger than
about 5 km.

e regional, code REG, located in rural/agricultural
areas, with a distance of 10-50 km from built-up
areas and other major sources, radius larger than
about 20 km.

e remote, code REM, located in rural/natural areas,
with a minimum distance of 50 km to built-up
areas and other major sources, radius larger than
about 60 km.

Further details on station networks, the measure-
ment methods used, on the detection limits of
different methods used, and the detailed updated
list of stations broken by territorial units and
further specific data can be found in the summary
Tabular Survey [2].
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Miru vyuzitelnosti dat dodanych za hodnoceny rok
ze staniCnich siti instituci pfispivajicich do imisni
databaze ISKO vyjadiuji tabulky 2.1.7 az 2.1.10.
Tabulky prezentuji formou zlomku pocet stanic
dané sité, které pro uvedenou veliCinu splnily
kriteria pro platnost ro¢nich charakteristik, k cel-
kovému poctu stanic, uvedenych ve jmenovateli
zlomku, méficich danou siti uvedenou veli¢inu.
Pod zlomkem je pak procentuelné vyjadien tento
pomér platnych dat z rocniho souboru dat doda-
nych pro prisluSnou veli¢inu danou organizaci/siti.
Platnost dat je stanovena na zdkladé velikosti nej-
delsiho souvislého ro¢niho vypadku (NSV) a mini-
malniho poZadovaného procenta (MP) platnych
udajii z ro¢niho souboru dat. Nejdel§i souvisly
ro¢ni vypadek vyjadifeny poctem dni a minimalni
procento pozadovanych platnych tdaja se jako
zédkladni parametry kritéria Uplnosti a rovnomeér-
nosti udaji pro vypocet rocnich charakteristik
vyhodnocuji pfi celoro¢nim zpracovani a ukla-
daji se jako soucast ro¢niho datového souboru, pro
kaZdou stanici a veli¢inu. Kritérium MP > 66 % a
NSV < 40 je pouzito pro platny ro¢ni aritmeticky
pramér a je zaroven kritériem pro urceni miry vy-
uzitelnosti dat v tab. 2.1.7-2.1.10. Béhem roku 2003
doslo k vyraznym zméndm v méfici siti CHMU.
Rozmisténi méficich mist bylo ur¢eno s ohledem
na cile méfeni dané pfisluSnymi smérnicemi EU,
zakonem ¢. 86/2002 Sb., o ochrané ovzdusi a na-
fizenim vlady ¢. 350/2002 Sb. Tyto zmény byly
v roce 2004 dokonceny a méfici programy a zpu-
soby méfeni znecistujicich latek zajiStuji sledovani
kvality ovzdu$i na celém uzemi CR, zejména pak
v oblastech se zhor§enou kvalitou ovzdusi.

The degree of usability of the data supplied by
the institutions that contributed to the ISKO data-
base in the year under review (i.e. data capture)
is listed in Tables 2.1.7-2.1.10. For the para-
meters assessed these tables compare the number
of those stations in the networks reviewed, which
meet the criteria for the validity of annual characte-
ristics (see the numerator), and the total number
of stations measuring the respective parameter
(see the denominator). This proportion of valid
data from the annual file, submitted for the given
parameter by the respective organization/network,
is expressed as percentage (see the number below
the fraction). Data validity is based on the longest-
lasting continuous failure in a year (NSV) and the
minimum required percentage (MP) of valid data
within the annual data file. Being the basic para-
meters of the criterion of comprehensiveness and
uniformity of the data entered into the annual
characteristics computations, the longest-lasting
continuous failure in a year — expressed as a certain
number of days — and the required minimum per-
centage of valid data are evaluated during the
annual data processing, and stored as part of
the annual data file for each station and for each
parameter. The criterion of the minimum percentage
of valid data MP > 66 % and the longest-lasting
continuous failure NSV < 40 is used for setting
the valid annual arithmetic average as well as
for the data capture (see Tables 2.1.7-2.1.10).
During 2003 the CHMI measuring network changed
significantly. The measuring sites were located with
regard to the monitoring aims set in the respective
EU directives, the Clean Air Act No. 86/2002 Coll.
and the Government Order No. 350/2002 Coll. The
changes were finished in 2004 and the measuring
programmes and types of pollutants’ measurement
ensure the ambient air quality monitoring in the
whole territory of the Czech Republic and mainly
in the areas with deteriorated air quality.
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Tab. 2.1.1 Prehled poéctu lokalit, kde se méFi znecisténi ovzdusi, podle vlastnika a podle kraja
v Ceské republice, 2004
Tab. 2.1.1 Air pollution monitoring localities, based on the owner and the regions,
Czech Republic, 2004

Region cm |2 ‘ E+P | kwon | SZRET

Praha / Prague 16 8 - - - 24
Jihocesky / South Bohemian 8 2 3 - - 13
Jihomoravsky / South Moravian 9 4 1 - - 14
Karlovarsky / Karlovy Vary 4 4 6 3 - 17
Kralovéhradecky / Hradec Kralové 14 1 1 - - 16
Liberecky / Liberec 9 3 1 - - 13
Moravskoslezsky / Moravian-Silesian 22 4 2 2 1 31
Olomoucky / Olomouc 6 1 3 - 1 11
Pardubicky / Pardubice 6 4 2 2 1 15
Plzensky / Plzeri 6 4 6 - 6 22
Stredocesky / Central Bohemian 10 6 3 - - 19
Ustecky / Usti nad Labem 23 17 1 9 - 50
Vysocina / Vysocina 7 3 1 - - 11
Zlinsky / Zlin 4 2 5 - - 11
Celkem / Total 144 63 35 16 9 267

Vysvétlivky / Explanatory notes:

z zemédélstvi/ agriculture [Ekotoxa (29), VULI—jM (6)]

E +P energetika / energetics + primysl / industry [CEZ (15), FP (1)] ) o

KMon  komunalni monitoring / municipal monitoring [MU Tfinec (1), Mésto Plzen (6), MU Pardubice (1), OU Sumperk (1)]

Tab. 2.1.2 Prehled poctu lokalit, kde se méfi zakladni zneéistujici latky na stanicich AMS,

podle viastnika a podle kraji v Ceské republice, 2004

Tab. 2.1.2 Air pollution monitoring localities measuring basic pollutants, AMS, based on the owner
and the regions, Czech Republic, 2004

SO, NO, NO, PMyq O3 CO BTX
o 25|58 /25(58 35|55 (3554|358 5 |35 |43
egion 25 5L 23 35|25 82 2% §F 23 B 2% %5
O oQ | O oQ | O 25 O =2 O = O 22
g8 |RE[ |®| |==
Praha / Prague 15 - 16 - 15 - 8 - 6 7 4 -
Jihocesky / South Bohemian 4 2 4 2 4 2 5 1 2 2 2 -
Jihomoravsky / South Moravian 4 1 4 1 4 1 4 1 1 - 2 -
Karlovarsky / Karlovy Vary 4 4 4 4 4 1 2 - 2 1 - -
Kralovéhradecky / Hradec Kralové 5 1 5 1 5 1 5 1 1 1 - -
Liberecky / Liberec 5 - 5 - 5 - 2 - 1 - 1 -
Moravskoslezsky / Moravian-Silesian 16 2 16 2 15 2 7 - 3 - 3 -
Olomoucky / Olomouc 4 2 4 2 4 1 3 1 1 - 1 -
Pardubicky / Pardubice 2 5 2 5 2 3 2 1 - 2 1
Plzensky / Plzeri 2 8 2 8 2 8 2 5 1 5 - 1
Stredocesky / Central Bohemian 6 1 6 1 5 1 3 - 1 1 1 -
Ustecky / Usti nad Labem 16 10 17 10 16 - 11 1 6 - 4 -
Vysocina / Vysocina 3 2 3 2 3 2 3 1 2 1 1 -
Zlinsky / Zlin 2 - 2 - 2 - 2 - 1 - 1 -
Celkem / Total 88 38 90 38 86 22 59 12 28 20 20 2
Celkem / Total 126 128 108 71 48 22
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Vysvétlivky / Explanatory notes:
Ostatni/ Others: ZU, CEZ, MU T¥inec, Mésto Plzer, MU Pardubice

BTX Zahrnuje méfeni aromatickych uhlovodikd / Includes measurement of aromatic hydrocarbons:
benzen, toluen, etylbenzen, o-xylen, m-xylen, p-xylen, m,p-xylen
benzene, toluene, ethylbenzene, o-xylene, m-xylene, p-xylene, m,p-xylene.

Poznamka: Na konkrétnich stanicich mlze byt program méreni proti vy$e uvedenym vyétim omezen.
Note: At some stations the measuring programme may be limited.

Tab. 2.1.3 Prehled poctu lokalit, kde se méfi dalSi znecistujici latky a doprovodné veli€iny
na stanicich AMS, podle vlastnika a podle kraji v Ceské republice, 2004

Tab. 2.1.3 Air pollution monitoring localities measuring other pollutants and supplementary
quantities, AMS, based on the owner and the regions, Czech Republic, 2004

SPM PM, 5 NH3 Hg Meteo
Kraj o5 o o o o c 2
P N S % S S S =]
Region L =25 28 =3 =3 =5 S8
& 55 2o 50 50 56 3§
Praha / Prague - 4 - - - 5 -
Jihocesky / South Bohemian - 1 - - - 3 1
Jihomoravsky / South Moravian - 1 - 1 - 3 -
Karlovarsky / Karlovy Vary - 1 - - - 4 3
Kralovéhradecky / Hradec Kralové - 1 - - - 5 -
Liberecky / Liberec - 1 - - - 4 -
Moravskoslezsky / Moravian-Silesian - 5 - - - 14 3
Olomoucky / Olomouc - 1 - - - 4 -
Pardubicky / Pardubice - 1 - - - 1 3
Plzensky / Plzeri - - 1 - - 1 4
Stredocesky / Central Bohemian - 2 - - - 4 -
Ustecky / Usti nad Labem 1 3 - 1 1 14 8
Vysoéina / Vysocina - 1 - - - 2 -
Zlinsky / Zlin - 1 - - - 2 -
Celkem / Total 1 23 1 2 1 66 22
Celkem / Total 1 24 2 1 88
Vysvétlivky / Explanatory notes:
Ostatni/ Others: ZU, CEZ, MU TFinec, Mésto Plzeri, MU Pardubice
Meteo Méfeni meteorologickych prvkli / Measurement of meteorological parameters:
WV — rychlost vétru / wind velocity,
WD — smér vétru / wind direction,
T10m — teplota 10 m nad terénem / temperature 10 m above terrain,
T2m — teplota 2 m nad terénem / temperature 2 m above terrain,
h — relativni vihkost vzduchu / relative air humidity,
p — atmosféricky tlak / atmospheric pressure,
RAIN — srazkovy uhrn / precipitation amount,
GLRD - sluneéni zafeni/ global radiation
Poznamka: Na konkrétnich stanicich mGze byt program méreni proti vy$e uvedenym vyctiim omezen.
Note: At some stations the measuring programme may be limited.
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Tab. 2.1.4 Prehled poctu lokalit, kde se méfi zakladni zneéiStujici latky manualnimi postupy,

podle kraji a podle vlastnika v Ceské republice, 2004

Tab. 2.1.4 Air pollution monitoring localities measuring basic pollutants, manual methods,
based on the regions and the owner, Czech Republic, 2004

Kraj
Region
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Vysvétlivky / Explanatory notes:

Ostatni / Others: ZU, Ekotoxa, VULHM, FP

TK/HM Zahrnuje méfeni prvkt / Includes measurement of the following elements:
As, Cd, Pb, Cr, Ni, Be, Hg, Mn, Fe, Cu, Zn, Se, Sb, V.

Poznamka: CHMU pouze NO2, Ekotoxa pouze NOy; TK v PMyp a v PMg 5 pogitany jednou.

Note: CHMI only NO2, Ekotoxa only NOx; TK in PM1o and in PMz 5 are counted once.

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004

Air Pollution in the Czech Republic 2004

30

CHMU - Informaéni systém kvality ovzdusi

CHMI - Air Quality Information System



IMISE - Ceska republika
AIR POLLUTION - Czech Republic

Tab. 2.1.5 Prehled celkového poctu lokalit se specialnim méfenim, podle viastnika a podle krajt
v Ceské republice, 2004

Tab. 2.1.5 Total number of monitoring localities with special measurements, based on the owner
and the regions, Czech Republic, 2004

SNOgy
SPM VOC POPs PMys | NHz | SNH,* CS, H,S
SO,
Krgj =
- AR R R R
QO O O L O] LO] r?;
Praha / Prague - 7 3 1 2 1 2 - 1 - -
Jihocesky / South Bohemian - - - - - - - - - —
Jihomoravsky / South Moravian 3 1 - - 1 1 — — — — _
Karlovarsky / Karlovy Vary - 3 - 1 1 - - - - - -
Kralovéhradecky / Hradec Kralové - - - 1 2 1 - - — _ _
Liberecky / Liberec - 2 - - - - - - - - —
Moravskoslezsky / Moravian-Silesian 2 - 1 2 1 2 2 - - - -
Olomoucky / Olomouc 2 - - - - - - - - - —
Pardubicky / Pardubice 1 2 - - 1 - - — 1 — _
Plzensky / Plzenri - 2 - - 1 1 - - — - _
Stredocesky / Central Bohemian - - - - 1 - — — _ _ _
Ustecky / Usti nad Labem 3 9 4 1 4 1 - 1 - 2 4
Vysocina / Vysocina 1 1 - 2 1 1 - 1 - -
Zlinsky / Zlin - 2 - - - - - - - - -
Celkem / Total 12 29 9 6 16 8 5 1 3 2 4
Celkem / Total 41 15 24 5 1

Vysvétlivky / Explanatory notes:

VOC  Zahrnuje méreni jednotlivé analyzovanych uhlovodiku:
benzen, metan, etan, eten, propan, propen, i-butan, n-butan, acetylen, suma butenu, i-pentan, n-pentan, suma pentenu,
metylcyklopentan, n-hexan, cyklohexan, n-heptan, isopren, toluen, etylbenzen, m,p-xylen, o-xylen, nonan,
2+3 metylpentan, 2+3 metylhexan, cyklopentan, 2,2-dimetylbutan, 2,3 dimetylbutan, 2+3 metylheptan, i-oktan, n-oktan.

VOC  Includes measurement of separately anylyzed hydrocarbons:
benzene, methane, ethane, ethene, propane, propene, i-butane, n-butane, acethylene, sum of butene, i-pentane,
n-pentane, sum of pentene, methyl cyclopentane, n-hexane, cyclohexane, n-heptane, isoprene, toluene, ethylbenzene,
m,p-xylene, o-xylene, nonane, 2+3 methylpentane, 2+3 methylhexane, cyclopentane, 2,2-dimethylbutane,
2,3 dimethylbutane, 2+3 methylheptane, i-octane, n-octane.

POPs Zahrnuje méfeni persistentnich organickych latek:
antracen, acenaften, acenaftylen, benzo(a)antracen, benzo(a)pyren, benzo(b)fluoranten, benzo(g,h,i)perylen,
benzo(k)fluoranten, chrysen, dibenzo(a,h)antracen, fenantren, fluoren, fluoranten, ideno(1,2,3-cd)pyren, naftalen, pyren,
alfa-HCH, beta-HCH, delta-HCH, gama-HCH, hexachlorbenzen, PCP28, PCB52, PCB101, PCB118, PCB138, PCB153,
PCB180, p,p'-DDD, p,p'-DDE, p,p'-DDT.

POPs  Includes measurement of persistent organic pollutants:
anthracene, acenaphtene, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, phenanthrene, fluorene, fluoranthene,
ideno(1,2,3-cd)pyrene, naphtalene, pyrene, alpha-HCH, beta-HCH, delta-HCH, gamma-HCH, hexachlorbenzene,
PCP28, PCB52, PCB101, PCB118, PCB138, PCB153, PCB180, p,p-DDD, p,p-DDE, p,p'-DDT.

Poznamka: SO4 ne v Praze; POPs — CHMU pouze BaP. Na konkrétnich stanicich maze byt program méFeni proti vy$e uvedenym
vyétim omezen.
Note: SO4 no in Prague; POPs — CHMI only BaP. At some stations the measuring programme may be limited.
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Tab. 2.1.6 Klasifikace stanic podle Eol
Tab. 2.1.6 Exchange of Information (Eol) station classification

Typ stanice Typ oblasti Charakteristika oblasti
Type of station Type of area Characterisation of area
Dopravni Méstska Obytna
Traffic M| Urban V) | Residential (®)
Pramyslova () Prfedmeéstska (S) Obchodni ©)
Industrial Suburban Commercial
Pozadova B) Venkovska (R) Pramyslova ()
Background Rural Industrial
Zemédélska A)
Agricultural
Prirodni
Natural (N)
Obytna/obchodni (RC)
Residential/Commercial
Obchodni/prdmyslova )
Commercial/Industrial
Pramyslové/obytna (IR)
Industrial/Residential
Obytnéa/obchodni/primyslova (RC)
Residential/Commercial/Industrial
Zemédélska/pfirodni (AN)
Agricultural/Natural
Tab. 2.1.7 Procenta platnych dat ze stanic s kontinualnim mérenim, 2004
Tab. 2.1.7 Percentage of valid data from the stations with continuous measurement, 2004
CHMU ZU CEZ MPI MUPa MUTF OUSu
co 31/24 16/7 _ 4/4 _ _ _
77.4 % 43.8 % 100 %
NO 91/72 14/13 _ 6/6 11 M _
79.1 % 92.9 % 100 % 100 % 100 %
NO. 91/71 14/13 17/12 6/6 11 11 1/0
2 78 % 92.9 % 70.6 % 100 % 100 % 100 % 0%
NOX 91/72 15/13 17/12 6/6 11 1
79.1 % 86.7 % 70.6 % 100 % 100 % 100 %
1) 62/50 15/13 2/0 4/4 11 1/0
¥ 80.6 % 86.7 % 0% 100 % 100 % 0%
PM 87/63 14/14 1/0 6/5 _ 1/1 _
e 72.4 % 100 % 0% 83.3 % 100 %
23/16 1
PMzs 69.6 % - - 100 % - - -
so 89/71 15/13 17/12 6/6 11 i1l 1/0
2 79.8 % 86.7 % 70.6 % 100 % 100 % 100 % 0%
23/8 17/12 i1l 1
] 34.8 % - 70.6 % 100 % 100 % - -
21/8 11 11
Sz 38.1 % - - 100 % 100 % - -
23/8 11 11
VBN 34.8 % - - 100 % 100 % - -
19/5 11
LAl 26.3 % - - 100 % - - -
6/2 1/0
DY 33.3% - - - 0% - -
22/7 1 11
e 31.8 % - - 100 % 100 % - -
6/2 1/0
P87 33.3 % - - - 0% - -
1/0
Hg 0% - - - - - -
2/2
NFs 100 % - - - - - -
31
BEN - - 33.3% - - - -

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004
Air Pollution in the Czech Republic 2004

32

CHMU - Informaéni systém kvality ovzdusi
CHMI - Air Quality Information System




IMISE - Ceska republika
AIR POLLUTION - Czech Republic

Tab. 2.1.8 Procenta platnych dat ze stanic s manualnim méfenim, 2004
Tab. 2.1.8 Percentage of valid data from the stations with manual measurement, 2004

CHMU ZU EKX FP VULHM
1717 1077
2l 41.2 % 70 % - - -
917 6/6
— 77.8% 100 % - - -
53/38 20/5
19 71.7 % 25 % - B B
18/10 26/0
o - 55.6 % 0% - -
1/0
NH, B 0% - - -
59/29 23/7
PMio 49.2 % 30.4 % - - -
9/5
PM2 5 - — — —
. 55.6 %
S0 63/31 22/12 17/0 11 6/6
2 492 % 54.5 % 0% 100 % 100 %
12/12 30/14
SPM 100 % 46.7 % - - -
2/1
co - 50 % - - -
6/3
NO - 50 % - - -
4/2
Os B 50 % - - -
e 26/20 48/41 _ ~ _
76.9 % 85.4 %
26/20 48/40
Cd 76.9 % 83.3 % - - -
2/1
Hg 50 % - - -
i 26/20 48/25 _ ~ _
76.9 % 52.1 %
= 26/20 48/41 B ~ _
76.9 % 85.4 %
3/2
0 66.7 % - - - -
3/3
Bk 100 % - - - -
3/3
SNOs 100 % - - - -
4/1 11
s - 25 % - 100 % -
2/1
e - 50 % - - -

Tab. 2.1.9 Procenta platnych dat ze stanic s méfenim meteorologickych prvk, 2004
Tab. 2.1.9 Percentage of valid data from the stations measuring meteorological parameters, 2004

CHMU zU CEZ MPI MUPa MUTF
46/26 11 2/0 1 1/0
iAo 56.5 % 100 % 0% 100 % 0% -
h 60/33 11 21 6/6 1 _
55 % 100 % 50 % 100 % 100 %
25/19 11 31 1 1 _
P 76 % 100 % 33.3 % 100 % 100 %
11 13/11 4/4
Vil - 100 % 84.6 % 100 % - -
Tom 67/27 11 4/0 6/6 1 11
40.3 % 100 % 0 % 100 % 100 % 100 %
WD 86/38 11 17/11 4/4 1 11
44.2 % 100 % 64.7 % 100 % 100 % 100 %
WV 86/37 11 17/12 4/4 11 11
43 % 100 % 70.6 % 100 % 100 % 100 %
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Tab. 2.1.10 Procenta dat ostatnich méreni, 2004
Tab. 2.1.10 Percentage of data from other measurements, 2004

CHMU A CHMU A
PAH . 51.3/3/o 66?/76% wer — 1 (%2% -
PAH Ac oS a0 voC ccl4 - o
PAH Acl oo, &n  |voc CLB - 100%
PAH BaA oo, o7 voc CM - 100%
e | | o e e | & | -
PAH BghiPRL o 207 voc CHEX e -
e | | e e | a2
PAH COR a0 20 Jvoc DCLs - o
PAH CRY oS o7 voc DCM - o
PAH DBahA 51_;’ . 718/; voc DMB22 ] 62</)2° " -
PAH FEN oS o, voc DMB23 e -
Fala 3 595% o5 e e 1002 100%%
PAH FLU oS o, | voc ETAN e -
PAH 1123cdP oS e voc ETEN e -
PAH N 06 % 3% |voc Fi1 - 160
PAH PAHs ool ae s, | VOC F113 - o
PAH PAHs_TEQ - oo, | VOC F12 - o
PAH PR 505, cor | VOO Lol roo -
PCB alpha_HCH ok, - voc IBUT e -
PCB beta_HCH . - voc IPEN e -
PCB deta_HCH oL - voc ISOP oy -
PCB gamma HCH | T - voc MCPT e -
PCB HCB o - voc MH23 e -
PCB HCH o - voc MHP23 a0 -
PCB PCB101 o - voc MP23 o -
PCB PCB118 ot - voc MPXY e -
PCB PCB138 e - voc N_OKT e -
PCB PCB153 o - voC NBUT 22 -
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CHMU zU CHMU zU
PCB PCB180 o - voc NHEP e -
PCB PCB28 o - voc NHEX e -
PCB PCB52 ot - voc NONN 2 -
PCB PCBs o - VoG NPEN e -
PCB PeCB . - voc oxY o2, -
PCB pp_DDD ot - voc PRPA e -
1/1 212
PCB pp_DDE o - VoG PRPE o -
PCB pp_DDT o - voc SBUT a2 -
10/9 212
Prvky Be - 90 % voc SEIN 100 % B
6/0 48/41 6/6
gy Ci 0% gs4% | VOO SR - 100 %
26/20 25/18 5/5
L Cu 76.9 % 72 % voc = - 100 %
6/0 13/9 6/6
Prvky Fe 0% 6909 | VOC TCL - 100 %
26/20 48/38 6/6
Prvky Mn 2020 /%8 voc TOM - 100%%
Prvky Pb207/206 3 - voc TECE - oL,
Prvky Pb208/206 5 - voc TLN e o
Prvky Sb o - voc U1ES - 100%
Prvky Se g/f/i - voc XYs - 1 g(/)s%
30 9/9
Prvky v 0% 100 %
24/11
PI’ka Zn - 45.8 %

Vysvétlivky k tab. 2.1.7-2.1.10 / Explanatory notes to Tables 2.1.7-2.1.10:

Zlomek vyjadfuje pocet stanic registrovanych v daném roce/pocet stanic splriujicich podminku NSV < 40 dnli a MP > 66 %, kde
NSV — nejdelSi souvisly vypadek v roce
MP — minimalni procento méfeni v roce

The fraction indicates the number of stations registered in the given year/the number of stations meeting the condition NSV < 40 days
and MP > 66 %, where

NSV — the longest-lasting continuous failure in the given year

MP — minimum percentage of measurements in the given year
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2.2 HODNOCENI KVALITY OVZDUSI

Mira zneciSténi ovzdusi je objektivné zjiStovana
monitorovanim koncentraci zneciStujicich latek
v prizemni vrstvé atmosféry siti méficich stanic.
Pfi hodnoceni kvality ovzdusi jsou pak piede-
v§im porovnavany zjisténé imisni drovné s pii-
sluSnymi imisnimi limity, pfipadné s pfipustnymi
Cetnostmi prekroceni té€chto limith, jakozto drov-
némi, které by dle legislativy v ochrané ovzdusi
nemély byt od zdkonem stanoveného data nadale
prekracovany. Zéakladni pravni normou upravujici
hodnoceni kvality ovzdusi je zakon &. 86/2002 Sb.,
o ochrané ovzdusi a o zméné nékterych dalsich za-
kona (zdkon o ochrané ovzdusi), ve znéni zakonl
¢. 521/2002 Sb., ¢. 92/2004 Sb., €. 186/2004 Sb.,
¢. 695/2004 Sb. a €. 180/2005 Sb. Podrobnosti pak
dale specifikuje nafizeni vlady ¢. 350/2002 Sb.,
kterym se stanovi imisni limity a podminky a zpi-
sob sledovéni, posuzovéni, hodnoceni a fizeni kva-
lity ovzdusi, ve znéni nafizeni vlady ¢. 60/2004 Sb.
Ceska legislativa reflektuje poZadavky Evropské
unie stanovené smérnicemi pro kvalitu venkov-
niho ovzdusi, tedy rdmcovou smérnici 96/62/EC
0 hodnoceni a fizeni kvality ovzdusi a navazujicimi
dcefinymi smérnicemi 1999/30/EC (pro SO,, NO,
a NO, praSny aerosol a olovo), 2000/69/EC (pro
benzen a oxid uhelnaty), 2002/3/EC (pro ozon a jeho
prekursory) a 2004/107/EC (pro arsen, kadmium,
rtut, nikl a polycyklické aromatické uhlovodiky).

Tato Cast roCenky prezentuje hodnoceni kvality
ovzdusi v roce 2004 podle pozadavkl Ceské le-
gislativy v oblasti ochrany ovzdus$i. Podle ziakona
o ovzdu$i je hodnoceni zaméfeno zejména na
vymezeni oblasti se zhorSenou kvalitou ovzdusi.
Ty se vymezuji zvlast z hlediska zajisténi ochrany
zdravi populace a zvlast z hlediska ochrany eko-
systémil a vegetace.

Hodnoceni kvality ovzdusi podle nové legislativy
navazuje na vysledky a zejména metodické po-
stupy vyvinuté v ramci dvou projektd VaV, je-
jichZ nositelem byl CHMU. Jedni se o projekt
VaV/740/2/00 ,,.Vyhodnoceni pripravenosti Ceské
republiky splnit poZzadavky na kvalitu ovzdusi
podle smérnic EU a Konvence LRTAP* [9] a
o projekt VaV/740/3/02 ,Integrované hodnoceni
a fizeni kvality ovzdu§i v ndvaznosti na dcefiné
smérnice tykajici se TK, PAHs, PM;, a benzenu*
[23]. Vysledky feSeni projektd VaV/740/2/00 a
VaV/740/3/02 jsou v plném rozsahu dostupné na
webovych strankach CHMU (http://www.chmi.cz/
uoco/prj/index.html).

2.2 AIR QUALITY ASSESSMENT

The extent of air pollution is objectively determined
by monitoring pollutants’ concentrations in the
ground layer of atmosphere within the network of
measuring stations. Within air quality assessment
there are compared mainly the recorded air pollu-
tion levels with the respective limit values, or with
admissible exceedence frequencies of these limits
which should not be further exceeded after the
date in compliance with the legislation. Air quality
assessment is based on the fundamental legislative
document, and namely the Act No. 86/2002 Coll.,
on clear air protection and amendment of some
other acts (Clean Air Act) in the wording of the
acts No. 521/2002 Coll., No. 92/2004 Coll.,
No. 186/2004 Coll., No. 695/2004 Coll. and
No. 1802005 Coll. The detailed guidelines are spe-
cified in the Government Order No. 350/2002 Coll.
setting forth limit values and procedures of moni-
toring, assessment, evaluation and management
of air quality, in the wording of the Government
Order No. 6072004 Coll. The Czech legislation
reflects the requirements of the European Union
set by the ambient air quality directives, i.e. by
the Framework Directive 96/62/EC on ambient air
quality assessment and management and by the
respective Daughter Directives 1999/30/EC (for
SO,, NO, and NO,, suspended particles and lead),
2000/69/EC (for benzene and CO), 2002/3/EC
(for ozone and its precursors) and 2004/107/EC (for
arsenic, cadmium, mercury, nickel and polycyclic
aromatic hydrocarbons).

This part of the Yearbook presents air quality
assessment in the year 2004 with regard to the
requirements of the Czech legislation on air quality
protection. Pursuant to the Clean Air Act the
assessment is aimed mainly at defining the areas
with deteriorated air quality, with regard to health
protection and the protection of ecosystems and
vegetation respectively.

Air quality assessment pursuant to the new legisla-
tion reassumes the results and mainly methods
developed within the two research projects solved
by CHMI, and namely VaV/740/2/00 “Evaluation of
the Czech Republic Readiness to Meet Air Quality
Requirements of EU Directives and the LRTAP
Convention” [9], and VaV/740/3/02 “Integrated air
quality assessment and management with regard
to the daughter directives on heavy metals, PAHs,
PM;y and benzene” [23]. The complete results
of the solution of the projects VaV/740/2/00 and
VaV/740/3/02 are available at the CHMI websites
(http://www.chmi.cz/uoco/prj/index.html).
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Smérnice Evropské unie pro kvalitu ovzdusi, ze
kterych vychazi i ¢eskd pravni dprava, pozaduji
po Clenskych statech rozdélit své tizemi do zén a
aglomeraci, pficemZ zény jsou predevsim chapéany
jako zéakladni jednotky pro fizeni kvality ovzdusi.
Smérnice pak zejména specifikuji pozadavky na
posuzovéani — klasifikaci zon z hlediska kvality
ovzdusi. Zékon o ochrané ovzdusi tuto problema-
tiku fesi v § 7 pojedndvajicim o zvIlastni ochrang
ovzdusi. V odstavci 1 zavadi pojem ,,oblasti se zhor-
Senou kvalitou ovzdu$i“ jako oblasti, kde je pre-
krocena hodnota jednoho nebo vice imisnich li-
mitd nebo cilového imisniho limitu pro ozon, pfi-
padné hodnota jednoho ¢i vice imisnich limitd zvy-
Send o pfislusné meze tolerance. ZvIlastni ochranu
ovzdusi pak zdkon poZaduje v sidelnich seskupe-
nich, tj. osidleném tzemi, v némZ7 Zije nejméné
250 000 obyvatel, pripadné tizemi s mensim poctem
obyvatel, kde vysoka hustota osidleni vyZaduje
zv1astni opatfeni k ochrané ovzdusi a nutnost sta-
noveni a fizeni kvality ovzdusi na tomto Gzemi.

Ve smyslu smérnice 96/62/EC byly v ramci uve-
deného projektu VaV/740/2/00 navrZzeny aglome-
race podle poctu obyvatel a na zakladé vysledkt
dlouhodobého hodnoceni kvality ovzdusi tak, jak
je uvadi tabulka 2.2.1. Aglomerace Praha a Brno
predstavuji oblasti, kde problém znecisténi ovzdusi
je spojen zejména s vysokou hustotou osidleni,
v aglomeraci Ostrava (zahrnujici mésta Ostrava,
Karvind, Havifov, Cesky Té&Sin a Tfinec) a v aglo-
meraci Usti nad Labem (zahrnujici pas severo-
Ceskych priimyslovych mést v uhelné panvi: Usti
nad Labem, DéCin, Teplice, Most, Chomutov, Litvi-
nov, Klasterec nad Ohii a Kadarii) je problém zne-
¢isténi ovzdusi vedle velké hustoty osidleni spojen
také s vysokou koncentraci primyslu. Dlsledkem
vymezeni aglomeraci je, Ze v téchto oblastech bude
hodnoceni kvality ovzdusi stanovovano predevSim
na zdkladé pravidelného a kvalitniho méfeni.

V oblastech nezahrnutych do oblasti se zhorSenou
kvalitou ovzdusi, tj. v oblastech, kde nedochazi
k prekroceni zddného z imisnich limitl, je po-
tfeba zajistit dodrZovani dobré kvality ovzdusi.
To odpovida jedné ze zakladnich zasad smérnice
96/62/EC, kterd obdobné pozaduje, aby jiZ jednou
dosazena vyhovujici kvalita ovzdusi byla nadéle
dodrZovana.

Pro oblasti se zhorSenou kvalitou ovzdusi pak za-
kon v odst. 6, § 7 stanovuje pro organy kraje a obce
povinnost vypracovavat programy na zlepSeni
kvality ovzdusi pro ty zneciStujici latky, u kterych

The EU air quality directives on which the Czech
legislation is based require that the member states
should divide their territories into zones and agglo-
merations while the zones are understood as basic
units for air quality management. The directives
specify namely the requirements for the assessment —
the classification of the zones with regard to air
quality. The Clean Air Act covers this issue in
par. 7 dealing with special air quality protection.
Article 1 introduces the term “area of deteriorated
air quality” for a specified part of territory (zone) or
settlement locality (agglomeration), where a value
of one or more air quality limit values or ozone
target values or value of one or more air quality
limit values, enlarged by the relevant margins of
tolerance, are exceeded. Special air quality protec-
tion is required in agglomerations, i.e. in specified
settlement territory, with at least 250 000 inhabi-
tants, or territories with smaller population, where
the population density requires special air pro-
tection measures and the necessity to assess and
manage air quality in the territory.

Within the project VaV/740/2/00 the agglomera-
tions were proposed pursuant to the Directive
96/62/EC. The proposal is based on the number of
inhabitants and on the results of the long-term air
quality assessment (Table 2.2.1). The Prague and
Brno agglomerations represent the areas where air
pollution is connected mainly with high density of
population, in the Ostrava agglomeration, covering
the cities of Ostrava, Karvind, Havitov, C’esky Tésin
and Tf¥inec, and in the Usti nad Labem agglomera-
tion, covering the belt of north-Bohemian industrial
cities in the coal basin (Usti nad Labem, Décin,
Teplice, Most, Chomutov, Litvinov, Kldsterec nad
Ohii and Kadari) air pollution is influenced also by
high concentration of industrial plants. Due to the
delineation of agglomerations air quality assess-
ment in these areas will be determined mainly on
the basis of regular and quality measurements.

In the areas not included into the category of
deteriorated air quality, i.e. in the areas where
no limit values are exceeded, it is necessary to
ensure the maintenance of good air quality. This
corresponds with one of the basic principles of
the Directive 96/62/EC, which requires that the
once reached complying air quality continues to be
maintained in the future.

For the areas with deteriorated air quality the
Clean Air Act in its Article 6, par. 7 sets the obliga-
tion for the regional and local authorities to develop
programs aimed at the improvement of air quality
for those pollutants which show limit values and
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Tab. 2.2.1 Navrh aglomeraci
Tab. 2.2.1 Proposed agglomerations

Aglomerace Pocet obyvatel Mésta zahrnuta do navrhované aglomerace
Agglomeration Population Cities included in the agglomeration proposed
Praha 1161 950 Praha
Ostrava 662 680 Ostrava, Karvina, Havifov, Cesky T&8in, Tfinec
Usti nad Labem 505 930 Ustin. L., D&&in, Teplice, Most, Chomutov, Litvinov, Klasterec n. O., Kadan
Brno 370510 Brno
Celkem / Total 2701070

jsou prekracovany imisni limity a meze tolerance,
v pfipadé pfizemniho ozonu cilové imisni limity,
s cilem dosahnout imisnich limitd ve lhatach uve-
denych v provadécim pravnim ptedpisu zdkona.
Identifikace oblasti, kde jsou ptrekracovany imisni
limity stanovené nafizenim vlady, je nezbytnym
vychodiskem pro pfipravu programi na zlepseni
kvality ovzdusi, popt. krajskych a mistnich regu-
la¢nich fadu v téchto oblastech.

Podle obecné pfijimaného vykladu v ¢lenskych
zemich ma vymezeni oblasti vychazet pfedevsim
z administrativniho Clenéni stitu tak, aby oblasti
jako administrativni jednotky mohly plnit poZa-
davky, které smérnice stanovuji na hodnoceni
kvality ovzdusi, na preddvani zprav Komisi a fi-
zeni kvality ovzdusi.

2.2.1 Mapovani uzemniho rozlozeni
charakteristik kvality ovzdusi

Ceska legislativa piejima z rdamcové smérnice
96/62/EC obecné priistupy pro stanoveni trovné
kvality ovzdusi a piipadného pfekroceni stanove-
nych imisnich limitl v zénach pro ucely fizeni
kvality ovzdusi s cilem dosahnout ve stanovenych
terminech kvality ovzdusi vyhovujici imisnim li-
mitim a cilovym imisnim limitdm. Stanovuje, Ze
v oblastech nad horni mezi pro posuzovani je pro
stanoveni urovné znecisténi rozhodujici méreni 1a-
tek ve venkovnim ovzdusi. Stanoveni urovni zne-
¢isténi ma pokryvat celou zénu, nejen pouhé okoli
monitorovaci stanice. Problém hodnoceni kvality
ovzdusi v zénich — zejména identifikace a vyme-
zeni oblasti pfipadného prekraCovani imisnich li-
mitll v z6né na zdkladé métfeni — je tak problém
uzemniho odhadu rozloZeni sledované miry kvality
ovzdusi a spo¢ivd v tom, jak zobecnit ,bodova‘“
méfeni pti dané hustoté a rozloZeni monitorovacich
stanic a akceptovatelné chybé odhadu na celé hod-
nocené tzemi zony. ZvySeni prostorového pokryti
méfeni Ize dosdhnout provedenim ovérovacich meé-

margins of tolerance exceedences (in case of ground-
level ozone target air pollution limit values), with
the aim to reach the limit values in the dead-
lines set in the implementing regulations. The
definition of the areas in which air pollution limit
values set by the Government Order are exceeded
is a necessary prerequisite for the preparation of
programs aimed at the improvement of air quality,
or of the regulation rules at the regional and local
levels in these areas.

In accordance with the generally accepted interpre-
tation in the member countries, the areas delinea-
tion is primarily to be based on the administrative
division of the country to allow the areas, as admi-
nistrative units, to meet the requirements of the
directives for air quality assessment, reporting to
the Commission, and air quality management.

2.2.1 Mapping spatial distribution of air
quality characteristics

The Czech legislation takes over general approaches
of air quality assessment and potential exceedences
of the set limit values in the zones from the Frame-
work Directive 96/62/EC for air quality manage-
ment with the aim to reach, in the set deadlines, air
quality complying with the air pollution limit values
and target air pollution limit values. The Directive
specifies that in the areas over the UAT, measurement
of ambient air pollutants is decisive for determining
air pollution levels. Air pollution levels must be
determined for the whole zone rather than covering
the mere surroundings of the monitoring station.
The problem of air quality assessment in zones —
particularly identifying and locating areas within the
zone in which limit values may be exceeded, based
on measurements — therefore becomes a problem
of estimating (throughout the zone) the spatial
distribution of air quality; it consists in how to
generalise “point” measurements, given the parti-
cular density and distribution of monitoring sta-
tions and an acceptable error of the estimate, to
the entire zone under review. The spatial coverage
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feni. Smérnice pro kvalitu venkovniho ovzdusi a
souhlasné i narodni legislativa nevyZaduje méteni
jako jediny ndstroj urovani urovni v z6né a pred-
poklada, v zavislosti na drovni znecisténi, vyuZiti
modelovani, pfipadné odbornych odhadi a jejich
kombinaci. Prednosti modelt je, Ze ve srovnani
s bodovymi métfenimi 1épe vystihuji pokryti po-
suzovaného Uzemi, nicméné jsou vSeobecné pova-
Zovéany za méné presné neZ méfeni. Modelovanim
se predevs§im mysli kauzilni modely rozptylu a
transportu vcetné chemickych transformaci zne-
Cistujicich pfimési. Nezastupitelnou roli vSak maji
1 empirické, matematicko-statistické modely od-
hadu ¢asového Ci prostorového rozloZeni imisnich
charakteristik.

Mapy imisnich charakteristik a atmosférické depo-
zice jsou vytvareny na zéklad€ propojeni a integrace
systému GIS, rela¢ni databaze a modelovych vy-
poctl, coZ je umoznéno vyuZitim vykonné vypo-
Cetni techniky a moderniho softwarového vyba-
veni. Dulezitou roli hraje i dopliiovani a korekce
objektivnich vypoctl na zakladé odborného odhadu
pracovnikil povéfené instituce. Témito postupy je
mozZné velmi kvalitné hodnotit zneciSténi ovzdusi
a vytvorit adekvéatni vizualizace a prezentace vhodné
pro uZivatele, at uZ jsou jimi pracovnici rozhodovaci
sféry, statni spravy ¢i odborna i laicka vetejnost.
Kromé vyuziti vysledkd pfimého meéreni kon-
centraci znecistujicich latek jsou vyuZity i vysledky
modelovani. Pro tzemi CR se pouZivd gaussov-
ského disperzniho modelu SYMOS 97, ktery po-
¢ita koncentrace na zakladé podrobnych emisnich
inventur a meteorologickych podminek relevant-
nich pro obdobi hodnoceného kalenddiniho roku.
Pro ucely vypoctu je celé uzemi statu rozdéleno
zejména na zdkladé geomorfologického ¢lenéni do
47 oblasti, které maji rozdilné meteorologické pod-
minky. Kazdou z oblasti charakterizuje prisluSna
vétrna riZice, kterd je jednim ze vstupd do modelu.
Do vypoctu jsou zahrnuty posledni dostupné in-
formace o zdrojich zneciStovani z emisni databaze
ISKO a informace o emisich z liniovych zdroji.
Kromé zdrojii v CR jsou do vypoctu pravideln&
zahrnovany i dostupné informace o emisich ze za-
hrani¢nich zdrojt, které maji nezastupitelnou dlohu
zejména pii vypoctu koncentraci v pohrani¢nich
oblastech, mohou se vSak uplatnit i v regionech
od hranic vzdélenéjSich.

Jednim z dileZitych predpokladd pfi tvorbé poli
rozloZeni koncentraci je peclivy vybér méficich sta-
nic zahrnutych do hodnoceni z hlediska jejich vy-

of measurements can be increased by validation
measurements. However, the ambient air quality
directive and consequently, the national legisla-
tion, do not stipulate measurements any longer as
the only tool for determining levels in a zone, and
envisages — depending on pollution levels — the use
of modelling techniques and expert estimates and
their combinations. An advantage of modelling is
that in comparison with point measurements it better
reflects the coverage of the area under review;
nevertheless, models are generally regarded as
less accurate than measurements. Under modelling
mainly causal dispersion and transport models are
understood, including chemical transformations
of the pollutants. An important role is played also
by empirical, mathematical-statistical models of
the estimate of time or spatial distribution of air
pollution characteristics.

The maps of air pollution characteristics and atmo-
spheric deposition are constructed by integrating
GIS system, relational database and modelling
which is possible by using the high-performance
hardware and the latest software. The important
role is also played by supplementing and correcting
the objective calculations on the basis of expert
estimates made by the authorised institution. Using
these methods we are able to carry out air pollution
assessment in a very good quality and to create
adequate user<friendly visualizations and presenta-
tions, both for the decision makers or administrative
bodies and for specialists and general public.

Apart from the results of direct measurements of
air pollution concentrations the results obtained
from modelling are also used. For the territory of
the Czech Republic the Gaussian dispersion model
SYMOS 97 is used which calculates the concentra-
tions on the basis of detailed emission inventories
and data on meteorological conditions relevant
for the assessed calendar year. The territory of the
Czech Republic is divided geomorphologically
into 47 areas which have different meteorological
conditions. Each of the area is characterized by
a wind rose, one of the inputs into the model. The
calculation includes the latest available information
on air pollution sources from the ISKO emission
database and information on emissions from line
sources. Apart from the sources on the territory
of the Czech Republic the calculation includes
also the available information on emission from
sources abroad which plays an irreplaceable role
in calculating concentrations in border areas but
can be applied in the regions located further from
the borders as well.
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uZivani, klasifikace a reprezentativnosti. Pfi tvorbé
kone¢nych mapovych podkladl pfi asimilaci mo-
delovych a naméfenych dat je pouZita metoda li-
nearni regrese zavislosti obou uvazovanych pfi-
stupti (modelu a méfeni) a pro vytvoreni vysled-
nych poli je aplikovana modifikovana verze IDW
se zapocltenim vahy stanice a uréenim reprezen-
tativniho okoli stanic. Zdkladnim uréenim miry
reprezentativnosti je klasifikace stanic. Pozadové
stanice (typ ,.rural®, pfipadné ,,urban background*)
s velkou reprezentativnosti (desitky kilometra)
jsou stanice ovliviiované pouze vzdalenymi zdroji,
pro vystiZeni lokalnich pomért jsou zohlediio-
vany dopravni a primyslové stanice (typ ,traffic*
a ,,industrial*) s nejmensim polomérem reprezen-
tativnosti pfimo ovliviiované mistnimi zdroji.

V hodnoceni se nové objevuje termin ,,hot-spot®,
kterym se béZné oznaluji lokality s vysokym zne-
¢isténim ovzdusi. V naSem hodnoceni se pod timto
ndzvem rozumi stanice orientované vyhradné na
dopravu a z toho vyplyvajici imisni zatiZzeni. Tyto
stanice spliuji kritéria umisténi vzorkovacich za-
fizeni orientovanych na dopravu dle nafizeni vlady
¢.350/2002 Sb. (tedy alespoti 25 m od kraje velkych
kiiZzovatek, max. 5 m od okraje silnice).

2.2.2 Kvalita ovzdusi vzhledem k imisnim
limitdm pro ochranu zdravi

V souladu s legislativou EU pro kvalitu ovzdusi
stanovuje Ceska legislativa imisni limity cilené na
ochranu zdravi odvozené od doporuceni WHO.
Znecistujici latky pozadované narodni legislativou,
které je tfeba sledovat a hodnotit vzhledem k limi-
tim pro ochranu zdravi jakoZzZto latky s prokazatelné
Skodlivymi ucinky na zdravi populace, jsou:

a) oxid sificity

b) suspendované Castice frakce PMy

¢) oxid dusicity

d) olovo

e) oxid uhelnaty

f) benzen

g) ozon

h) kadmium

1) arsen

j) mikl

k) rtut

) benzo(a)pyren

m) amoniak.

One of the important preconditions for creating
fields of concentrations is a careful selection of the
measuring stations included in the assessment, from
the perspective of their use, classification and repre-
sentativeness. Linear regression of the dependence
of the two approaches (modelling and measurement)
is applied when producing final information for
map compilation in the assimilation of modelled and
measured data, while a modified version of IDW,
with the station’s weight and determination of its
representative surroundings factored in, is applied
to create the resulting fields. The basic approach to
determine the degree of representativeness is station
classification. Background stations (rural or urban
background) with a high degree of representati-
veness (dozens of kilometres) are stations affected
only by remote sources, while to describe local con-
ditions stations exposed to traffic and industry are
taken into account the least area of representati-
veness of which is directly affected by local sources.
A new term “hot-spot” is used in the assessment,
generally used for localities with high level of
ambient air pollution. In our assessment, however,
this term refers to the stations oriented exclusively
to traffic and to the resulting air pollution loads.
These stations meet the criteria for the location of
traffic-oriented samplers pursuant to the Govern-
ment Order No. 350/2002 Coll. (at least 25 m from
the edge of large crossroads and max. 5 m from the
edge of the road).

2.2.2 Air quality with regard to health
protection limit values

In accordance with the EU legislative documents
on air quality the Czech legislation sets the limit
values aimed at health protection derived from the
WHO recommendation. The national legislation
requires to monitor and assess the following pollu-
tants, as substances manifesting evident harmful
effects on the health of the population, with regard
to the health protection limit values:

a) sulphur dioxide
b) suspended particles — PM fraction
c) nitrogen dioxide
d) lead

e) carbon monoxide
f) benzene

g) ozone

h) cadmium

i) arsenic

J) nickel

k) mercury

) benzo(a)pyrene
m) ammonia.
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Piehled imisnich limitd a mezi tolerance pro ochranu
zdravi, hornich a dolnich mezi pro posuzovani pro
uvedené latky dle nafizeni vlady ¢. 350/2002 Sb.
uvadi tab. 2.2.2. Tyto imisni limity vcetné horni a
dolni meze pro posuzovani jsou legislativou stano-
venymi urovnémi pro posuzovani kvality ovzdusi.
V dale prezentovanych mapich a diagramech je
pouZito oznaceni prislusnych trovni (kategorii) tak,
jak je uvadi tab. 2.2.2.

Hodnoceni kvality ovzdusi je dokumentovano tabul-
kami uvadégjicimi lokality s nejvy$8§imi hodnotami
imisnich charakteristik posuzovanych podle Ceské

legislativy. Stinovéni v tabulkach oznacuje:

The survey of the limit values, margins of tolerance

for the protection of health, and UAT and LAT
according to the Government Order shows the
Table 2.2.2. These limit values, including the UAT
and LAT have been set by the legislation as the
levels for air quality assessment. The maps and charts
presented below use the indication of the respective
limit values (categories) as shown in Table 2.2.2.

The air quality assessment is documented by the
tables showing the localities with the highest values
of air pollution characteristics assessed pursuant to
the Czech legislation. The shades of the background
in the tables indicate:

Prekroceni meze tolerance, pfipadné imisniho limitu v pfipadech bez meze tolerance
Exceedence of the margin of tolerance, or of the limit value (in cases without the margin of tolerance)

Prekroceni imisniho limitu / Exceedence of the limit value

Hodnota je pod imisnim limitem / The measured value is below the limit value

V tabulkéch je vZdy uvedeno nejméné deset stanic
s nejvysSimi hodnotami pfislusné imisni charak-
teristiky. Mapové diagramy prehledné znazoriuji
vyvoj prislu§nych imisnich charakteristik v letech
1992-2004. Piekroceni limitu zvySeného o mez
tolerance v roce 2004 je v téchto mapovych diagra-
mech indikovano Cervené uvedenym jménem stanice.

Dale jsou prezentovany mapy ukazujici tzemni
rozloZeni takové charakteristiky. Na téchto mapach
jsou i vyznaceny méfici stanice, rozliSené tvarem
podle typu stanice a barvou podle kategorie, do niz
spada hodnota pfislusné charakteristiky namérena
na prezentované stanici.

Pro stanice a imisni charakteristiky, kde pocet pfe-
kroceni imisniho limitu v¢etné meze tolerance byl
vy$si neZ povoleny, jsou pro indikaci obdobi roku,
kdy doslo k prekroceni imisnich limitQ, prezento-
vany prubéhy 24hodinovych, ptipadné hodinovych
koncentraci v roce 2004.

V hodnoceni roku 2004 jsou na konec této kapi-
toly zafazeny grafy vystihujici trendy charakteristik
vybranych znecistujicich latek v aglomeracich a
na celém tzemi Ceské republiky v pribéhu let
1994-2004. Hodnoty v grafech jsou spocteny jako
celkovy pramér z primérnych koncentraci téch
stanic, které méfily sledovanou latku po celé obdobi
1994-2004.

All tables present at least 10 stations with the highest
values of the respective air pollution characteristic.
The maps depict clearly the development of the
respective characteristics in the period 1992-2004.
The 2004 exceedence of the limit value increased
by the margin of tolerance is marked with red names
of the stations.

Further, maps depicting the spatial distribution of
the characteristic are presented. These maps show
also the measuring stations marked with different
symbols and colours according to their type and
category of the level of the respective characteristic
measured at the presented station.

For the stations and air pollution characteristics,
where the number of exceedences incl. the margin of
tolerance was higher than it is allowed, the courses
of 24-hour or hourly concentrations in 2004 are
presented for the indication of the period of the
year during which the limit values were exceeded.

In 2004 this chapter is concluded by the graphs
showing the trends of the characteristics of selected
pollutants in agglomerations and in the Czech
Republic in the period of 1994-2004. The values
in the graphs are calculated as total average from
average concentrations of those stations which
measured the monitored pollutant for the whole

period 1994-2004.
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Tab. 2.2.2 Limitni hodnoty pro ochranu zdravi podle nafizeni viady ¢. 350/2002 Sb., kterym
se stanovi imisni limity a podminky a zplsob sledovani, posuzovani, hodnoceni
a fizeni kvality ovzdusi
Tab. 2.2.2 The limit values for the protection of health pursuant to the Government Order
No. 350/2002 Coll. setting forth limit values and procedures of monitoring,

assessment, evaluation and management of air quality

Mez tolerance Mez pro posuzovani s
Slozka Doba L|m|.tn|. hodnota (p'ro r. 2004) Assessment threshold [pg.m™] Termin dosazeni LV
Ao 2 Limit value Margin of tolerance
Compo- pramérovani [ug.m™] (for 2004) Horni Doln{ Date for
nent Averaging time LV [ug.m?] Upper Lower achieving LV
MT UAT LAT
350,
1 pod. max. 24x za rok 30 - - 1.1. 2005
max. 24x/year
125, 75, 50,
S0, 24 hod max. 3x za rok - max. 3x za rok | max. 3x za rok 1. 1. 2005
24 hours
max. 3x/year max. 3x per year| max. 3x per year
kalendarni rok
calendar year 50 B B h 2002
24 hod 50, 30, 20,
max. 35x za rok 5 max. 7x zarok | max. 7x za rok 1. 1. 2005
24 hours
PM,o max. 35x/year max. 7X per year| max. 7x per year
kalendarni rok 40 16 14 10 1.1. 2005
calendar year
1 hod 200, 140, 100,
1 hour max. 18x za rok 60 max. 18x za rok | max. 18x za rok 1.1.2010
NO, max. 18x/year max. 18x/year | max. 18x/year
kalendarni rok
calendar year 40 12 32 26 1.1.2010
kalendarni rok
Pb calendar year 0.5 0.1 0.35 0.25 1. 1. 2005
maximalni
8hod. pramér
CcO max. 8-hour 10 000 1700 7 000 5000 1. 1. 2005
average
kalendarni rok
H
CeHg calendar year 5 3.75 3.5 2 1.1.2010
maximalni denni 120,
8hod. klouzavy | 25x* v priméru
Os pramér za 3 roky - 120** - 1.1.2010
max. daily 8-hour | 25x* in a 3-year
moving average average
kalendarni rok
Cd calendar year 0.005 0.001 0.003 0.002 1.1.2005
As kalendarni rok 0.006 0.0045 0.0036 0.0024 1.1.2010
calendar year
. kalendarni rok
Ni calendar year 0.02 0.012 0.014 0.01 1.1.2010
kalendarni rok
Hg calendar year 0.050 - 0.045 0.035 1.1.2010
BaP kalendarni rok 0.001 0.006 0.0005 0.00025 1.1.2010
calendar year
24 hod
NHg 24 hours 100 20 70 40 1.1.2005

*

v pfipadé ozonu se tato Uroven nazyva cilovy imisni limit

for ozone this level is called ‘target air pollution limit value’

** tuto Uroven pro ozon nazyva nafizeni dlouhodoby imisni cil
‘long-term air pollution target’ according to the Regulation
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2.2.2.1 Oxid siFicity

Situaci ve zneciSténi oxidem sifiitym v roce 2004
ve vztahu k imisnim limitdm stanovenym legislati-
vou dokumentuji tab. 2.2.3-2.2.4 a obr. 2.2.1-2.2.4.
Z obr. 2.2.1 a 2.2.4 je zejména patrné, Ze stanoveny
imisni limit pro 24hodinovou koncentraci oxidu
sifi¢itého 125 pg.m'3 nebyl v roce 2004 vice nez
trikrat prekrocen na zadné lokalité. Rocni imisni
limit této latky rovnéz nebyl prekroCen na zadné
lokalité. Podobné& nebyl pfekrocen na Zadném meé-
ficim misté ani povoleny pocet piekroceni hodi-
nové koncentrace oxidu sifi¢itého 380 pg.m'3 . Nej-
vetsi pocet prekroCeni hodinového imisniho li-
mitu této latky byl dosaZen na stanici CEZ Komafi
Vizka (2x).

Z mapovych diagrami (obr. 2.2.1) je patrné nezpo-
chybnitelné zlepseni kvality ovzdusi v disledku
vyrazného poklesu koncentraci oxidu sificitého
doloZené markantnim poklesem ctvrté nejvyssi
24hodinové koncentrace SO, v obdobi 1997-2000
na vSech stanicich. V nasledujicich letech se trend
poklesu zmirnil, nékde doslo opét k mirnému vze-
stupu. V roce 2004 doslo v nékterych oblastech
Ceské republiky, oproti prfedchozimu roku, k mir-
nému sniZeni znecisténi ovzdusi touto latkou.

Obrazky 2.2.3 a predev§im 2.2.4 maji ve smyslu
pozadavku Ceské legislativy dokladovat epizody
prekroceni imisnich limitd. Obrazek 2.2.4 potvrzuje
situaci z minulych let v okoli stanice ZU Ust&k.
V roce 2004 vSak 24hodinové koncentrace piekro-
¢ily stanoveny limit 125 pg.m'3 jen 2x.

Jak ukazuje obrazek 2.2.2 prezentujici izemni rozlo-
Zeni Ctvrté nejvyssi 24hodinové koncentrace SO,
a jak dokladuji tabulky 2.2.2 a 2.2.4, zneciSténi
ovzdusi oxidem sifi¢itym neptekracuje v roce 2004
nikde imisni limity pro ochranu zdravi vice nez
je tolerovany pocet prekroceni. ZneciSténi oxidem
sifi¢itym tedy neni divodem pro zarazeni které-
koli ¢asti tizemi mezi oblasti se zhorSenou kvali-
tou ovzdusi.

2.2.2.1 Sulphur dioxide

The 2004 situation of air pollution caused by SO,
with regard to the limit values set by the legisla-
tion is documented by the Tables 2.2.3-2.2.4 and
Figs. 2.2.1-2.2.4. It is evident from Figs. 2.2.1 and
2.2.4 that in 2004 the set air pollution limit value
for 24-hour SO, concentration 125 ,ug.m'3 was not
exceeded more than 3x at any locality. The annual
SO air pollution limit value was not exceeded at
any locality. Similarly, no measuring site reported
the exceedence of the allowed number of excee-
dences of hourly SO, concentration (380 ,ug.m‘3 ).
The highest number of exceedences of the SO,
hourly limit value was recorded at the CEZ station
Komdri Vizka (2x).

The map diagrams in Fig. 2.2.1 show the distinct
improvement of air quality resulting from the signi-
ficant decrease of SO, concentrations documented
by the marked decline of the 4 highest 24-hour SO,
concentration at all stations in the period 1997-2000.
In the following years this decreasing trend was less
significant and in several areas slightly increased
levels were recorded again. In 2004, unlike the pre-
vious year, there occurred a slight decrease in SO,
pollution in several areas of the Czech Republic.

Figs. 2.2.3 and mainly 2.2.4 should, in compliance
with the requirements of the Czech legislation, docu-
ment the limit values exceedence episodes. Fig. 2.2.4
confirms the recent years situation in the environs
of the ZU station Usték. In 2004, however, the
24-hour concentrations exceeded the set limit value
of 125 ,ug.m’3 in 2 cases only.

Fig. 2.2.2, presenting the spatial distribution of
the 4™ highest 24-hour SO, concentrations, and the
Tables 2.2.2 and 2.2.4 show that in 2004 the air
pollution caused by SO, did not exceed the limit
values for the protection of health in more than
tolerated number of exceedences. Consequently,
the pollution caused by SO, is not the reason to
list any part of the territory among the areas with
deteriorated air quality.
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Tab. 2.2.3 Stanice s nejvy$simi hodnotami 25. a maximalni hodinové koncentrace oxidu sifi¢itého
Tab. 2.2.3 Stations with the highest values of the 25" and maximum hourly concentrations of SO2

Max. 25. nejvyssi

. Mefici | Metoda | Sariracs | caniiace

KMPL | (03I | 1D | te |G | iediains | Monaur | Claasificasion PLV | pLVMT poMax. | 257 highest
urly con-|  1-h con-

programme | method centratipn | centratipn

: gm®] | (ugm]

UKVZA | Komaii Vizka| 1328 | Teplice | GEZ | AMS UVFL | VRN 2 1 4505 183.0
TKARA | Karvina 1069 | Karvina | CHMU | AMS UVFL | BIUR 1 1 467.9 17.7
UULKA Esgkr(‘)\'; 1011 Easger;ﬁd GHMU | AMS UVFL | B/S/RN 1 1 458.8 128.4
USNEA | Snéznik 1013 | D&cin CHMU | AMS UVFL | B/RIAN-REG| 1 1 4005 151.3
UHVRK | Havraf 205 | Most CEZ | komb. UVFL | UR/A 1 1 3935 97.0
UNVDA E‘S’jm‘ggffnaa 1332 | Chomutov | GEZ | AMS UVFL | URIN 1 0 376.0 115.5
THARA | Havifov 1068 | Karvina | CHMU | AMS UVFL | BIUR 0 0 318.2 86.0
UKRUA | Krupka 1007 | Teplice | GHMU | AMS UVFL | B/RIN-NCI | 0 0 309.2 163.2
USNZA | Snéznik 1570 | D&cin CHMU | AMS UVFL | BIRIN-REG | 0 0 308.9 101.7
KSANA | Sabina 1408 | Sokolov | CEZ | AMS UVFL | UIR/A 0 0 3035 755

Tab. 2.2.4 Stanice s nejvy$Simi pocty prekroceni 24hod. limitu oxidu sifi¢itého
Tab. 2.2.4 Stations with the highest numbers of exceedences of the 24-hour limit value of SO2

. Méfici | Metoda | konosnirace | konsentizas

aupL | okalle | | Qlees \Vieeink program | méfent | Kasikace |y | ey 2 | ¥ ighest i

programme | method 2.l pesiienla el
_ i [bg.m™] [ug.m™]
ARERK | P5-Reporyje 629| Praha5 | zU komb. WGAE | B/S/RA 3 156.0 123.0
UUTKK | Ustek 1120| Litométice| ZU komb. CLM B/U/RC 2 178.0 112.0
UTEZK | Teplice-ZU 267/ Teplice zU komb. UVFL | B/U/R 2 130.0 85.0
USNEA | Snéznik 1013| Dééin EHMU | AMS UVFL | B/R/AN-REG| 1 149.6 75.2
UKRUA| Krupka 1007| Teplice | CHMU | AMS UVFL | B/R/IN-NCI | 1 132.7 85.6
TSUNA | Sunychl 1335 Karvina | CEZ | AMS UVFL | I/S/A 1 131.9 77.9
UVSEA | V&echlapy 1009| Teplice CHMU | AMS UVFL | B/R/AI-NCI | 1 128.8 88.6
ULIVK | Litvinov 929| Most z0 komb. UVFL | B/UR 1 127.0 92.0
UDCMA| D&&in 1014| Dééin CHMU | AMS UVFL | B/UR 1 126.6 63.0
ULOMA| Lom 1507 Most CHMU | AMS UVFL | B/R/N-NCI | 0 124.2 56.9
TPEKA | Petrovice u Karving| 1334| Karvina CEZ AMS UVFL 1/S/C 0 119.2 82.4
TVERA | Véffiovice 1072| Karvina | CHMU | AMS UVFL | B/R/AI-NCI | 0 119.1 81.3
UUKPK %Iﬁtlsfli!’_é-steurova 1457| Pstinad | 7 komb. UVFL | /U/RI 0 119.0 94.0
UTEMA| Teplice 1008] Teplice | CHMU | AMS UVFL | B/UR 0 118.8 94.1
TBOMA| Bohumin 1065| Karvina | CHMU | AMS UVFL | B/S/ARI 0 113.6 72.6
UKVZA | Komafi Vizka 1328] Teplice | CEZ | AMS UVFL | /RN 0 112.3 81.5

Tab. 2.2.5 Stanice s nejvy$Simi hodnotami roénich priimérnych koncentraci oxidu sifi¢itého
Tab. 2.2.5 Stations with the highest values of annual average concentrations of SO2

. Meici Metoda s Rocéni koncentrace
KMPL Looaliy D | Dister | \Owner | Msaduring | Maseuning | Ciaseffcagon | Annual concentration
programme | method bg.m™]
UUTKK | Usték 1120 | Litomé&fice | ZU komb. CLM B/U/RC 23.0
ULIVK | Litvinov 929 | Most zU komb. UVFL B/U/R 215
EPAUA | Pardubice Dukla 1465 | Pardubice | CHMU | AMS UVFL B/U/R 19.4
EPAOA | Pardubice-Rosice 1418 | Pardubice | MUPa | AMS UVFL B/S/RI 18.6
UKVZA | Komafi Vizka 1328 | Teplice CEZ AMS UVFL I/R/N 17.5
UHVRK | Havran 205 | Most CEZ komb. UVFL I/R/A 16.5
UKOSA | Kostomlaty pod Miles.| 1329 | Teplice CEZ AMS UVFL I/R/A 16.5
UTEZK | Teplice-ZU 267 | Teplice zU komb. UVFL B/U/R 16.1
TPEKA | Petrovice u Karviné 1334 | Karvina CEZ AMS UVFL 1/S/IC 16.1
UBLZA | Blazim 1351 | Most CEz AMS UVFL I/R/A 15.9
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Obr. 2.2.1 4. nejvy3ssi 2dhod. koncentrace a ro€ni prumérné koncentrace oxidu sifi€itého
v letech 1992-2004 na vybranych stanicich
Fig. 2.2.1 4™ highest 24-hour concentrations and annual average concentrations of SO,
in 1992-2004 at selected stations
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Obr. 2.2.2 Pole 4. nejvyssi 24hod. koncentrace oxidu sifi¢itého v roce 2004
Fig. 2.2.2 Field of the 41" highest 24-hour concentration of SO, in 2004
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2.2.2.2 Suspendované ¢astice frakce PMo

ZnecCisténi ovzdusi suspendovanymi Casticemi frakce
PM, jak dokladuji tab. 2.2.6 a 2.2.7, podobné jako
obr. 2.2.5, zlstdva jednim z hlavnich problému za-
jisténi kvality ovzdusi dle poZadavkll a Casovych
termind legislativy. Obrazek 2.2.5 ukazuje vzestupny
trend ve zneCisSténi ovzdusi PM( témér na vsech
stanicich CR od roku 2001 do roku 2003. V roce 2004
byl uvedeny trend zastaven a doSlo naopak k po-
klesu koncentraci PM( témé&f na vSech vybranych
stanicich. Z meteorologického hlediska byl rok 2004
byl vyrazné vlhéi neZ rok 2003, ktery byl naopak
extrémné suchy. Tato skute¢nost byla ziejmé hlav-
nim divodem poklesu koncentraci PM( v roce 2004
proti predchozimu roku.

Nejvice zatiZenou souvislou oblasti je, stejné jako
v predeslych letech, Ostravsko. Imisni limit 24ho-
dinové koncentrace PM;( zvySeny o mez tolerance
byl v roce 2004 piekrocen vice nez 35x zejména na
stanicich Moravskoslezského kraje: Bohumin, Cesky
Té&Sin, Havifov, Ostrava-Pfivoz, Karvind, Ostrava-
Zabreh, Véiovice, Ostrava-Fifejdy a Frydek-Mistek,
dale na stanicich hlavniho mésta Prahy: Smichov a
Legerova, Stfedoceského kraje: Kladno-Svermov,
Usteckého kraje: Horni Jifetin, Usti n. L.-mésto a
Décin. Z celkového poctu 94 stanic, kde byla mé-
fena frakce PM( suspendovanych ¢astic, doSlo na
55 stanicich k pfekroceni 24hodinového imisniho
limitu PM;q ve vice neZ 35 piipadech, z toho na
42 stanicich dokonce i k prekroceni imisniho limitu
a meze tolerance.

Roc¢ni imisni limit PM ) byl pfekro¢en na 17 sta-
nicich, kde byla pfekrocena i mez tolerance.

V ptipadé€ obou uvedenych imisnich charakteristik
frakce PM( doSlo v roce 2004 ke sniZeni poctu
lokalit, na kterych je indikovano prekroceni imis-
niho limitu. Divodem toho vSak neni faktické sni-
Zeni zneciSténi, ale predevsim meteorologické pod-
minky (r. 2003 byl extrémné suchy). Obrazky 2.2.6
a 2.2.7 ukazuji, Ze prekracovani imisniho limitu
PM; se i pfes urcity pokles koncentraci této latky
v roce 2004 oproti roku 2003 stile vyznamnym
zpusobem podili na zafazeni obci mezi oblasti se
zhor$enou kvalitou ovzdusi. Imisni limit pro 24ho-
dinové koncentrace PM( byl i v roce 2004 prekro-
¢en vice neZ 35x, zejména v Moravskoslezském,
Usteckém, Stfedo¢eském a Olomouckém kraji a
v Praze. Zejména z obrazku 2.2.6 je patrné, Ze ve
méstech, kde se provadi méfeni PM;), jsou vysledné
koncentrace této latky nadlimitni. Neni vSak vylou-

2.2.2.2 Suspended particles, PM,, fraction

Air pollution caused by PM;,), as shown in the
Tables 2.2.6 and 2.2.7, similarly as in Fig. 2.2.5,
remains one of the main problems of air quality
assurance with regard to the requirements and
deadlines of the legislation. Fig. 2.2.5 shows the
increasing trend of PM ;¢ pollution at almost all
stations in the Czech Republic from 2001 to 2003.
In 2004 this trend stopped and, on the contrary,
the PM | concentrations decreased at almost all
selected stations. From the meteorological aspect
the year 2004 was much wetter than the year 2003,
which, on the contrary, was extremely dry. This fact
was apparently the main cause of the decline of
PM ;¢ concentrations in 2004 as compared to 2003.

The most affected area of large coverage is, similarly
as in the previous years, the Ostrava Region. The
limit value of 24-hour PM j concentration increased
by the margin of tolerance was exceeded more than
35x in 2004, and namely at the stations in the
Moravian-Silesian Region (Bohumin, C'esky Tésin,
Havivov, Ostrava-Privoz, Karvind, Ostrava-Zdbreh,
Vérnovice, Ostrava-Fifejdy and Frydek-Mistek), at
the stations in Prague (Smichov and Legerova),
at one station in the Central Bohemian Region
(Kladno-Svermov) and in Usti nad Labem Region
(Horni Jiretin, Usti n. L.-mésto and Décin). Of the
total number of 94 stations at which PM ;) measure-
ments were carried out, 55 stations reported excee-
dences of 24-hour PM ;¢ limit value more than 35x
and 42 of them reported even exceedences of the
limit value including the margin of tolerance.

The annual PM ;g limit value was exceeded at 17 sta-
tions, and all of them exceeded also the margin of
tolerance.

The number of localities at which both above air
pollution characteristics of PM; fraction exceeded
the limit value decreased in 2004. This was not
caused by the improvement of air quality but in
fact by meteorological conditions (the year 2003
was extremely dry). Figs. 2.2.6 and 2.2.7 show that
PM ¢ limit value exceedences are, in spite of certain
decrease of PM ¢ concentrations in 2004 as com-
pared to 2003, still significant for listing the basic
administrative units among the areas with dete-
riorated air quality. The limit value for 24-hour
PM;y concentration was exceeded more than 35x
mainly in Moravian-Silesian, Usti nad Labem,
Central Bohemian and Olomouc Regions and in
Prague also in 2004. Fig. 2.2.6 shows quite evidently
that in the towns where the PM ) measurements
are carried out the result concentrations of this

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004
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¢eno, Ze i ve méstech, kde neni méfeni PM;( mo-
hou byt rovnéZ koncentrace této latky nadlimitni.
Aplikace modelu je v pfipadé znecisténi PMjq
obtizna, jelikoZ v modelu jsou zapocitiny pouze
emise z primarnich zdroji. Vyznamny podil ve
zneCisténi ovzdusi PM ¢ maji sekundarni Castice!
a resuspendované Castice, které nejsou zahrnuty
v emisich z primérnich zdroju.

Oblasti, kde koncentrace PM; piekraCuji piislusné
imisni limity, predstavuji t¢méf 3,5 % plochy tzemi
stitu a Zije zde vice neZ 34 % populace.

Grafické znazornéni chodt 24hodinovych koncen-
traci v roce 2004 na stanicich, kde doslo k pre-
kroceni imisniho limitu vCetné meze tolerance, uka-
zuje obr. 2.2.8. Ve vybéru 12 stanic s nejvétSim
poctem piekroceni LV+MT je 9 stanic z Moravsko-
slezského kraje.

pollutant are above the limit value. However, it
can be admitted that in the towns without PM g
measurements the concentrations exceed the limit
value as well. The model application is difficult
in this case as the model calculations include only
the emissions from primary sources. The significant
share in PM ¢ pollution is contributed by secondary
particlesl and re-suspended particles, not included
in the emissions from the primary sources.

The areas where PM ) concentrations exceed the
respective limit values represent almost 3.5 % of
the territory of the Czech Republic with more than
34 % of the total population.

The graphs of courses of 24-hour concentrations
in 2004 at the stations, where the limit value including
the margin of tolerance was exceeded, are shown
in Fig. 2.2.8. The selection of 12 stations with the
greatest number of LV+MT exceedences includes
9 stations from the Moravian-Silesian Region.

" Sekundarni &astice jsou &astice vznikié reakcemi mezi oxidy
siry a dusiku a mezi amoniakem a organickymi slouceni-
nami v ovzdu$i. Definice dle: http://glossary.eea.eu.int/
EEAGlossary/S/secondary_particles, viz téz [22].

" Defined in [22] as: Particulate matter originated from atmo-
spheric reactions between sulphur and nitrogen oxides, and
ammonia and organic compounds. (see also http://glossary.
eea.eu.int/ EEAGlossary/S/secondary_particles).

Tab. 2.2.6 Stanice s nejvysSimi pocty prekro¢eni 24hod. limitu PM1o
Tab. 2.2.6 Stations with the highest numbers of exceedences of the 24-hour limit value of PM1¢

Max. 36. nejvyssi

Méfici Metoda 24h kon- | 24h kon-
Lokalita Okres |Vlastnik| Prodram | msieni KIaS|f|k§1§:e R c%ntrace

KMPL . ID P Measuring " Classifi- | pLV |pLV+MT| Max. 36" highest
Locality District | Owner pro- Measuring| =~ .0 24-h con-

gramme

gl centration

[bg.m™]

centratl;?n
[ug.m™]

CHMU - Informaéni systém kvality ovzdusi
CHMI - Air Quality Information System

Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004
Air Pollution in the Czech Republic 2004



IMISE - Ceska republika
AIR POLLUTION - Czech Republic

Max. 36. nejvyssi
Méfici 24h kon- | 24h kon-
Lokalita Okres | Vlastnik| Program '\:gt%i? Klasifikace centrace | centrace
KMPL Localit ID District | Owner Measuring Measunin Classifi- | pLV |pLV+MT| Max. 36" highest
y pro- i dg cation 24-h con- | 24-h con-
gramme centratié)n centrati:?n
[ugm™] | [pg.m™]
CTABA | Tabor 1490 | Tabor CHMU | AMS RADIO | T/U/RC 88| 66 184.1 71.6
TSTDA | Studénka 1074 | Novy Ji¢in | CHMU | AMS RADIO | B/R/A-NCI | 79| 61 225.5 72.3
UMOMA| Most 1005 | Most CHMU | AMS RADIO | B/U/R 78| 61 222.8 69.8
UTEMA | Teplice 1008 | Teplice CHMU | AMS RADIO | B/U/R 77| 65 230.8 72.2
Ostrava- Ostrava- -
TOPIK Pfivoz HS 1467 masto ZU komb. RADIO I/U/IR 72| 55 173.4 64.7
ABRAA | P4-Branik 773| Praha 4 CHMU | AMS RADIO | T/U/R 71 55 242.0 63.4
Ostrava- Ostrava- X 1
TOPOM Poruba/GHMU 125 masto CHMU | Manual | GRV B/S/R 71 49 200.0 62.0
Uherské Uherské 1
ZUHRA Hradists 1479 Hradisté CHMU | AMS RADIO | T/U/RC 70| 59 103.2 68.1
BZNOA | Znojmo 1478 | Znojmo CHMU | AMS RADIO | T/S/RN 67| 47 332.7 59.6
MOLOA| Olomouc 1075| Olomouc | CHMU | AMS RADIO | B/UIR 64| 53 106.5 61.0
SMBOA| Miada Boleslav| 1437| Ma%2 | GHMU | AMS | RADIO | BIUR 63| 53 | 2087 62.3
KKVMA | Karlovy Vary | 1505 {}:;‘;’"V CHMU | AMS RADIO | T/URRC 61 46 | 1448 61.3
Ostrava- Ostrava- 1
TORAA e e i 1063 T CHMU | AMS RADIO | B/S/R 60| 42 142.9 56.8
MPSTA | Prostéjov 1133 | Prostgjov | CHMU | AMS RADIO | B/U/R 56| 45 131.7 58.8
AKOBA | P8-Kobylisy 779 | Praha 8 CHMU | AMS RADIO | B/S/R 55| 48 212.6 61.9
UTUSA | TuSimice 1002 | Chomutov | CHMU | AMS RADIO | B/R/IA-NCI| 54| 42 243.5 57.4
ZZLNA | Zlin 1510] Zlin CHMU | AMS RADIO | B/S/RN 53| 44 214.7 59.4
SBERA | Beroun 1140 | Beroun CHMU | AMS RADIO | T/U/RCI 53| 44 153.7 57.5
UVSEA | VSechlapy 1009 | Teplice CHMU | AMS RADIO | B/R/AI-NCI| 52| 42 232.3 60.4
Brno- . .
BBODK Dobrovského 533| Brno-mésto ZU komb. GRV B/U/R 50 41 156.0 58.0
Usti n.L.-KHS, Usti nad .
UUKPK Pasteurova 1457 Labem ZU komb. GRV I/U/RI 49| 37 228.7 57.0
ULTTA | Litoméfice 1475/ Litoméfice | CHMU | AMS RADIO | B/U/R 48| 40 208.5 57.5
AVRSA | P10-VrSovice 805| Praha 10 | CHMU | AMS RADIO | T/U/R 48| 40 156.7 56.5
AMLYA | P5-Mlynarka 775| Praha 5 CHMU | AMS RADIO | T/U/RC 48| 37 233.9 55.4
BBNYA | Brno-Tufany | 1130| Brno-mésto| CHMU | AMS RADIO | B/S/R 48| 36 112.7 55.4
ULTHK | Litoméfice-OHS| 617| Litoméfice | ZU komb. RADIO B/U/RC 47| M 243.0 61.0
TOVKA | Opava-Katefinky| 1186 | Opava CHMU | AMS RADIO B/U/R 47| 39 190.4 57.2
ARIEA Spazé?‘egro"y 772| Praha2 | CHMU | AMS RADIO | B/U/NR 47 38 | 2356 58.3
Vsetin- c = 1
ZVSHM (et 1359 | Vsetin CHMU | Manual | GRV B/S/RN 47| 32 184.0 55.0
P1-néam. = 9
AREPA Republiky 771| Praha 1 CHMU | AMS RADIO | T/U/C 47| 28 221.3 52.2
ARERK | P5-Reporyje 629 | Praha 5 zU komb. GRV B/S/RA 46| 35 240.0 55.0
ULVSK | Lovosice-MU 637 Litoméfice | ZU komb. GRV T/U/IRC 44| 36 123.0 56.0
UCHMA| Chomutov 1001| Chomutov | CHMU | AMS RADIO B/U/R 44| 35 208.3 54.3
SPRIA | Pfibram 1508 | Pribram CHMU | AMS RADIO | T/U/R 42| 33 123.1 53.3
Ostrava- Ostrava- * -/
TOPBA Por./V.obvod 1062 mésto CHMU | AMS RADIO | T/U/R 41 34 148.8 54.4
ALIBA | P4-Libu$ 774| Praha 4 CHMU | AMS RADIO B/S/R 41 33 199.3 53.3
AVELA | P6-Veleslavin 777 | Praha 6 CHMU | AMS RADIO B/S/R 40| 28 226.6 51.2
Kladno- = 1
SKLMA stfed mésta 1454 | Kladno CHMU | AMS RADIO B/U/R 39| 36 310.2 55.6
Ustin.L.- Usti nad 2
UULKA Koikov 1011 Labem CHMU | AMS RADIO B/S/RN 39| 30 203.8 53.5
SKLDK | Kladno-Dubi 472 | Kladno zU komb. GRV B/S/I 38| 32 271.0 52.0
Hradec Kralové- Hradec X g
HHKBA Brénska 1503 Kralove CHMU | AMS RADIO | T/U/RC 38| 25 117.6 51.1
LLIMA | Liberec-mésto | 1016 Liberec CHMU | AMS RADIO B/U/RC 36| 27 107.0 50.3
PPLAA | Plzen-Slovany | 1322| Plzer-mésto| MPI AMS RADIO | T/U/RC 36| 25 137.8 50.4
Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004 52 CHMU - Informaéni systém kvality ovzdusi
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Max. 36. nejvyssi
Méfici 24h kon- | 24h kon-
program Nk Klasifikace centrace | centrace
KupL | jokala D | Sree | VIaSK peasuring| , MO | Classifi- | pLV [pLV+MT|  Max. | 36" highest
Y pro- . dg cation 24-h con- | 24-h con-
gramme centratié)n centratign
_ _ _ [ugm™] | [pgm™]
LCLMA | Ceska Lipa 1023| Ceska Lipa| CHMU | AMS RADIO | B/U/R 34| 22 104.5 48.9
TKAOK | Karvina-zU 517| Karvina zU komb. RADIO | T/U/R 33| 28 198.0 49.0
PPLBA | Plzen-Bory 1323| Plzen-meésto| MPI AMS RADIO B/U/R 33 19 119.8 48.4
TTRKA | Tiinec-Kanada | 1187| FIYdek" | MUty | Ams RADIO | BIUR 29| 18 131.8 485
PPLVA | Plzef-Doubravkal 1105 | Plzefi-mésto| CHMU | AMS RADIO | B/S/A 28 18 133.9 48.5
Usti n.Orl.- Usti -
BUOPK | podmasti 1117|524 orlici | ZY komb. TEOM T/U/R 27| 22 122.8 46.6
PPLLA | Plzen-Lochotin | 1324 | Plzer-mésto| MPI AMS RADIO | B/U/R 27| 21 137.7 46.3
EUORM| Usti n.Orl. 1338 E:é'omci CHMU | Manual | GRV B/R/A-NCI | 26| 17 124.0 48.0
CPRAA | Prachatice 1225| Prachatice | ZU AMS RADIO B/S/R 22 15 114.7 41.5
ESTVK | Svitavy 1195| Svitavy zU komb. TEOM B/U/R 21 16 205.1 43.1
KSOVK | Sokolov 1199| Sokolov zU komb. TEOM I/U/RC 19 9 128.3 40.8
JJIHA | Jihlava 1477 Jihlava CHMU | AMS RADIO | B/U/RC 18 14 114.1 43.0
KSOMA | Sokolov 1032| Sokolov CHMU | AMS RADIO | B/S/R 16 12 150.5 35.8
Hr. Kral.- Hradec ’
HHKSK Sukovy sady 396/ krdlove ZU komb. TEOM T/U/RCI 15 10 105.1 39.7
BKUCM | Kuchafovice 639| Znojmo CHMU | Manual | GRV B/R/A-NCI | 15 7 166.0 42.0
Ceské Ceské ST
CCBDA Budajovice 1104 Budsjovice CHMU | AMS RADIO | B/U/R 14 8 107.7 40.8
SKOAK | Kolin SAZ 1191 Kolin zU komb. TEOM B/U/R 13 7 145.8 37.3
UKRUA | Krupka 1007 | Teplice CHMU | AMS RADIO | B/R/N-NCI 8 5 160.1 36.0

Tab. 2.2.7 Stanice s nejvy$Simi hodnotami roénich priimérnych koncentraci PM1g
Tab. 2.2.7 Stations with the highest values of annual average concentrations of PM1o

e Roéni
Lokalit Ok Viastnik Méfici Melodg Klasifik koncentrace
KMPL Lo alita D kres astni program méfeni asifikace Annual
ocality District Owner | Measuring | Measuring | Classification .
programme | method concentr_aStlon

[ug.m™]
TBOMA | Bohumin 1065 | Karvina CHMU | AMS RADIO B/S/RI 58.2
ASMIA | P5-Smichov 1459 | Praha 5 CHMU | AMS RADIO T/U/RC 58.0
THARA | Havifov 1068 | Karvina CHMU | AMS RADIO B/U/R 56.7
TCTNA | Cesky Té&Sin 1066 | Karvina CHMU | AMS RADIO B/U/R 54.9
SKLSA | Kladno-Svermov 1455 | Kladno CHMU | AMS RADIO B/U/R 51.7
TOPRA | Ostrava-Pfivoz 1410 | Ostrava-mésto CHMU | AMS RADIO I/U/IR 50.4
TVERA | Vérfovice 1072 | Karvina CHMU | AMS RADIO B/R/AI-NCI 47.6
TKARA | Karvina 1069 | Karvina CHMU | AMS RADIO B/U/R 46.1
TOFFA | Ostrava-Fifejdy 1061 | Ostrava-mésto CHMU | AMS RADIO B/U/R 44.5
UULNA | Usti n.L.-mésto 1012 | Ustinad Labem | CHMU | AMS RADIO B/U/RC 44.5
TOZRA | Ostrava-Zabreh 1064 | Ostrava-mésto CHMU | AMS RADIO B/U/R 44.2
TTROA | Tfinec-Kosmos 1188 | Frydek-Mistek CHMU | AMS RADIO B/U/R 44.2
CTABA | Tabor 1490 | Tabor CHMU | AMS RADIO T/U/RC 43.9
UHJIM | Horni Jifetin 34 | Most CHMU | Manual GRV B/R/N-NCI 43.8
TFMIA | Frydek-Mistek 1067 | Frydek-Mistek CHMU | AMS RADIO B/S/R 43.6
UDCMA | Décin 1014 | Décin CHMU | AMS RADIO B/U/R 42.0
MPRRA | Prerov 1076 | Prerov CHMU | AMS RADIO B/U/CR 41.9
ALEGM | P2-Legerova (hot spot) | 1554 | Praha 2 CHMU | Manual GRV T/U/RC 39.9
ZUHRA | Uherské Hradisté 1479 | Uherské Hradisté | CHMU | AMS RADIO T/U/RC 39.8
UTEMA | Teplice 1008 | Teplice CHMU | AMS RADIO B/U/R 39.4
TORAA | Ostrava-Radvanice 1063 | Ostrava-mésto CHMU | AMS RADIO B/S/R 39.2
UMOMA | Most 1005 | Most CHMU | AMS RADIO B/U/R 39.2
TSTDA | Studénka 1074 | Novy Ji¢in CHMU | AMS RADIO B/R/A-NCI 39.1
TOPIK | Ostrava-Pfivoz HS 1467 | Ostrava-mésto zU komb. RADIO I/U/IR 38.3
ABRAA | P4-Branik 773 | Praha 4 CHMU | AMS RADIO T/U/R 37.6
TOPOM | Ostrava-Poruba/CHMU | 125 | Ostrava-mésto CHMU | Manual GRV B/S/R 37.3
AKOBA | P8-Kobylisy 779 | Praha 8 CHMU | AMS RADIO B/S/R 37.0
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Obr. 2.2.5 36. nejvyssi 24hod. koncentrace a rocni primérné koncentrace PM,,

v letech 1994-2004 na vybranych stanicich

Fig. 2.2.5 36" highest 24-hour concentrations and annual average concentrations of PM;,

in 1994-2004 at selected stations
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Obr. 2.2.6 Pole 36. nejvy3si 24hod. koncentrace PMqg v roce 2004
Fig. 2.2.6 Field of the 36" highest 24-hour concentration of PM in 2004
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Obr. 2.2.7 Pole roé&ni pramérné koncentrace PM4y v roce 2004
Fig. 2.2.7 Field of annual average concentration of PM,, in 2004
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2.2.2.3 Oxid dusigity

K pfekroceni ro¢niho imisniho limitu oxidu dusici-
tého dochazi pouze na omezenych, dopravné expo-
novanych lokalitich aglomeraci a velkych mést.
Z celkového poctu 142 lokalit, kde byl v roce 2004
monitorovan oxid dusicity, doSlo k prekroceni
ro¢niho imisniho limitu 40 pg.m‘3 na 3 automatizo-
vanych monitorovacich stanicich (AMS) v Praze
(Legerova, namésti Republiky a Smichov). Mez
tolerance byla prekroCena na dopravné orientované
stanici Praha 2-Legerova (hot-spot).

Uvedena stanice Legerova vykazuje velmi vysoky
pocet prekroceni imisniho limitu hodinové kon-
centrace oxidu dusicitého — 212x a s mezi tole-
rance 18x, coz prestavuje maximalni tolerovany
pocet prekroceni za rok (tab. 2.2.8). Vysledky této
stanice dokladaji velky problém hlavniho mésta
Prahy s dopravou vedenou stfedem mésta. Ostatni
stanice CR (s platnym ro¢nim primérem) nepfe-
kracuji hodinovy imisni limit s mezi tolerance.

Na vétSin€ stanic prezentovanych na obr. 2.2.9 méla
ro¢ni primérnd koncentrace i 19. nejvys$si hodi-
nova koncentrace oxidu dusicitého do roku 2001
mirné sestupny trend. V roce 2002 byl uvedeny
trend zastaven a v roce 2003 doslo na vétSin€ lokalit
k mirnému zvySeni znecisténi NO,. V roce 2004
byl naopak zaznamenan, téméf na vSech vybranych
stanicich, mirny pokles koncentraci NO, oproti
predchozimu roku.

Pokud se tyka pole ro¢ni praimérné koncentrace NO,
(obr. 2.2.10), doSlo ke sniZeni relativniho podilu
v koncentracich této latky v kategorii nad 32 pg.m'3.

Obr. 2.2.11 predkladd chody hodinovych koncen-
traci v roce 2004, kde je patrné prekroceni imisniho
limitu. AMS Praha 2-Legerova, ktera zah4jila mé-
feni v srpnu 2003 jako dopravni stanice (,,hot-spot)
monitorujici dopravni zatéz na vysoce frekvento-
vané komunikaci, vykazuje za rok 2004 prekro-
¢eni imisniho limitu 212x. Dopravné zatiZzena sta-
nice ZU Dé&¢in OHS, piekracuje imisni limit 42x.
Vzhledem k vypadkiim v méfeni vSak tato stanice
nema platny ro¢ni primér a jeji pouZiti pro hod-
noceni kvality ovzdusi je omezené.

Konstrukce mapy pole NO, zahrnuje kombinaci
meéfeni a modelovani; v roce 2004 jsou vysledky
modelovani z dopravy zahrnuty podrobnéji nez
v uplynulych letech. Vzhledem k méfitku modelo-
vani nejsou zahrnuty vSechny useky silnic nizsich
kategorii. Vyssi koncentrace této latky mohou byt
i v blizkosti mistnich komunikaci v obcich s inten-
zivni dopravou a hustou mistni dopravni siti.

2.2.2.3 Nitrogen dioxide

The exceedence of annual limit values for NO,
occurred only in limited number of localities exposed
to traffic in agglomerations and large cities. Of
the total number of 142 localities at which NO»
was monitored in 2004 the annual limit value of
40 ,ug.m'3 was exceeded at 3 AMS stations in Pra-
gue (Legerova, ndm. Republiky and Smichov). The
margin of tolerance was exceeded at the traffic-
oriented “hot-spot” station Prague 2-Legerova.

The Legerova station recorded a great number
of exceedences of the limit value of NO, hourly
concentration — 212x, and including the margin
of tolerance 18x, which represents the maximum
tolerated number of exceedences per year (see
Table 2.2.8). The results of this station confirm
the big problem of the capital city of Prague with
the traffic routes leading through the city centre.
Other Czech stations (with the valid annual average)
do not exceed the I-hour limit value including the
margin of tolerance.

At most stations presented in Fig. 2.2.9 both the
annual average concentration and the 1 9th highest
hourly NO» concentration had a moderately declining
trend until 2001. In 2002 this trend stopped and
in 2003 there was a slight increase of NO, pollu-
tion at most localities. In 2004, on the contrary,
a slight decrease of NO, concentrations was recorded
at almost all stations as compared to 2003.

The field of NO, annual average concentration
(Fig. 2.2.10) shows that the relative share of this
substance in the category above 32 ,ug.m’3 decreased.

Fig. 2.2.11 presents the courses of hourly con-
centrations in 2004 showing the limit value excee-
dences. The AMS Prague 2-Legerova, established in
August 2003 as a traffic “hot-spot” station moni-
toring the communication with heavy traffic, showed
the exceedence of the limit value in 212 cases in 2004.
The traffic-oriented ZU station Décin OHS exceeded
the limit value in 42 cases. Due to measurement
dropouts, however, this station has not the valid
annual average and its use for air quality assess-
ment is only limited.

The construction of the map with the field of NO»
is based on the combination of measurement and
modelling results; in 2004 the results of traffic-
oriented modelling are applied in more details
than in the previous years. With regard to the scale
of modelling not all sections of roads of lower cate-
gories are included. The higher NO, concentra-
tions can occur also in the vicinity of local commu-
nications in the villages with intensive traffic and
dense local transport network.

CHMU - Informaéni systém kvality ovzdusi
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Tab. 2.2.8 Stanice s nejvysSimi hodnotami 19. a maximalni hodinové koncentrace NO2
Tab. 2.2.8 Stations with the highest values of the 1 9" and maximum hourly concentrations of NO2

Max. 19. nejvyssi
Méfici | Metoda Klasi- 1h kon- 1h kon-
. program | méfeni | .. centrace centrace
KmpL | Lokala D | ores VIS weasur- | Measur-| BX3%C | pLv |pLvamT| Max. | 19" highest
Y ing pro- ing cation hourly con- | hourly con-
gramme | method centratign centratign
[ug.m™] [ug.m™]
ALEGA Elr‘;t":g;r)o"a 1483 | Praha 2 CHMU | AMS | CHLM | TU/RC | 212| 18 308.4 260.0
UDEHK | Dé¢in-OHS 576 | Décin zU komb. CHLM | T/U/RC| 42 3 275.5 221.9
SBERA | Beroun 1140 | Beroun CHMU | AMS CHLM | T/U/RCI| 3 0 210.2 152.8
TFMIA | Frydek-Mistek | 1067| [Y9%€ | ¢hmy | aMs | cHM | BISR | 0 0 198.2 80.3
APOCA | P10-Pocernicka | 804 | Praha 10 CHMU | AMS CHLM | T/U/R 0 0 186.7 116.5
AKALA | P8-Karlin 1519 | Praha 8 CHMU | AMS CHLM | T/U/C 0 0 168.4 103.0
ASMIA | P5-Smichov 1459 | Praha 5 CHMU | AMS CHLM | T/U/RC 0 0 163.7 120.1
AMLYA | P5-Mlynarka 775| Praha 5 CHMU | AMS CHLM | T/U/RC 0 0 155.3 132.8
PPLRK | Plzer-Roudna | 1194 | Plzefi-mésto| ZU komb. CHLM | B/U/R 0 0 154.9 77.5
MOLOA | Olomouc 1075 | Olomouc CHMU | AMS CHLM | B/U/R 0 0 153.0 86.9

Tab. 2.2.9 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci NO2
Tab. 2.2.9 Stations with the highest values of annual average concentrations of NO2

. Vel | Metoda | |t
KMPL Lokall_ta D O.kre_s Vlastnik program mereni Kla3|_f|.kac.e Annual
Locality District Owner | Measuring | Measuring | Classification T
programme method [ug. m3]
ALEGA | P2-Legerova (hot spot) | 1483 | Praha 2 CHMU | AMS CHLM T/U/RC 76.0
AREPA | P1-nam. Republiky 771 | Praha 1 CHMU | AMS CHLM T/U/C 414
ASMIA | P5-Smichov 1459 | Praha 5 CHMU | AMS CHLM T/U/RC 41.4
AMLYA | P5-Mlynarka 775 | Praha 5 CHMU | AMS CHLM T/U/RC 39.7
ABRAA | P4-Branik 773 | Praha 4 CHMU | AMS CHLM T/U/R 39.3
KKVMA | Karlovy Vary 1505 | Karlovy Vary CHMU | AMS CHLM T/U/RC 38.3
ZUHRA | Uherské Hradisté 1479 | Uherské Hradisté| CHMU | AMS CHLM T/U/RC 36.6
SBERA | Beroun 1140 | Beroun CHMU | AMS CHLM T/U/RCI 35.2
AVRSA | P10-VrSovice 805 | Praha 10 CHMU | AMS CHLM T/U/R 32.9
UMZBK | Mezibofi 927 | Most zU komb. CHLM B/U/RC 32.6
Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004 58 CHMU - Informaéni systém kvality ovzdusi
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Obr. 2.2.9 19. nejvyssi hodinové koncentrace a roéni prumérné koncentrace NO,

v letech 1992-2004 na vybranych stanicich

Fig.2.2.9 19 L) highest hourly concentrations and annual average concentrations of NO,
in 1992-2004 at selected stations
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Obr. 2.2.10 Pole ro¢ni prumérné koncentrace NO, v roce 2004
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Fig. 2.2.10 Field of annual average concentration of NO, in 2004
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2.2.2.4 Olovo

Vétsina olova obsaZeného v atmosfére pochazi
z antropogennich emisi, mezi které jsou fazeny
vysokoteplotni procesy, pfedevs§im spalovani fo-
silnich paliv, vyroba Zeleza a oceli a metalurgie
neZeleznych kovl. V pfipad€ uZivani olovnatych
benzinl se jedna o velmi vyznamny zdroj antropo-
gennich emisi. Z pfirozenych zdroji je vyznamné
zveétravani hornin a vulkanicka ¢innost [14].

Olovo se v ovzdusi vyskytuje ve formé jemnych
Castic s Cetnostnim rozdélenim velikosti charakte-
rizovanym stfednim aerodynamickym primérem
mensim neZ 1 pm.

Pfi dlouhodobé expozici lidského organismu se
projevuji ucinky na biosyntézu hemu, ucinky na
nervovy systém a ucinky na krevni tlak. Dukazy
karcinogenity olova a jeho sloucenin pro ¢lovéka
jsou klasifikovany jako nedostatecné [14, 15].

Na Z4dné z celkového poctu 61 lokalit, které do-
daly za r. 2004 dostatek tidaja pro vypocet platného
ro¢niho priméru, nedoSlo k prekroceni stanove-
ného imisniho limitu (tab. 2.2.10). Nejvyssi kon-
centrace olova bylo v roce 2004 dosaZeno na loka-
litt CHMU Ostrava-Piivoz, a to jak ve frakci PM;
(58,6 ng.m’3) tak i ve frakci PMy 5 (55,5 ng.m'3).
Tab. 2.2.10 ukazuje, Ze koncentrace olova na
v8ech lokalitach leZi hluboko pod imisnim limitem
a nedosahuji ani drovné dolni meze pro posuzo-
vani. Z obr. 2.2.12 je ziejmé, Ze urovné olova jsou
na vétsiné lokalit dlouhodobé pod drovni imisniho
limitu. Pribéhy 7dennich, ptipadné 14dennich pra-
mérnych koncentraci olova na vybranych stanicich
prezentuje obr. 2.2.13.

2.2.2.4 Lead

Most lead contained in the atmosphere result from
anthropogenic emissions caused by high-temperature
processes, primarily the burning of fossil fuels,
production of iron and steel and metallurgy of non-
ferrous metals. Means of transport using leaded
petrol represent a very significant source of anthro-
pogenic emissions. In the natural processes lead is
released through weathering of rocks and volcanic
activity [14].

Airborne lead occurs in the form of fine particles with
[frequency particle size distribution characterized by
the average aerodynamic diameter lower than 1 um.

The long-term exposure to lead results in harmful
impacts on haem biosynthesis, nervous system and
blood pressure in humans. The evidence for carcino-
genic potential of lead and its compounds in humans
is inadequate [14, 15].

None of the total number of 61 localities which
submitted sufficient data for the calculation of
valid annual average in 2004 recorded the set
limit value exceedence (Table 2.2.10). The highest
lead concentration was reached at the locality
CHMU Ostrava-P¥ivoz, both in the PM j fraction
(58.6 ng.m'3 ) and in the PM; s fraction (55.5 ng.m'3 ).
Table 2.2.10 shows that lead concentrations at all
localities are below the limit value and do not
even reach the lower assessment threshold. It is
apparent from Fig. 2.2.12 that lead levels at the
majority of localities do not reach the limit value
in the long terms. Courses of 7/14-day average
concentrations of lead at selected stations are pre-
sented in Fig. 2.2.13.

Tab. 2.2.10 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci olova v ovzdusi
Tab. 2.2.10 Stations with the highest values of annual average concentrations of lead

in the ambient air

Méfici Metoda v

wpL | loalls | p | Qe |Veen proger | néter | Meslicte | pmmuaconoetaton
programme | method lih]
TOPRO | Ostrava-Pfivoz 1542 | Ostrava-mésto| CHMU | TK_PM10 | ICP-MS I/U/IR 58.6
TOPRS5 | Ostrava-PFivoz 1566 | Ostrava-mésto| CHMU | TK_PM2.5 | ICP-MS I/U/IR 55.5
SPROK| Pfibram-OUNZ 463 | Pfibram zU komb. AAS B/U/NR 41.2
TKAOK | Karvina-ZU 517 | Karvina zU komb. AAS T/U/R 34.8
TOPOO | Ostrava-Poruba/CHMU| 1558 | Ostrava-mésto| CHMU | TK_PM10 | ICP-MS | B/S/R 31.1
TOPIK | Ostrava-Pfivoz HS 1467 | Ostrava-mésto| ZU komb. XRF I/U/IR 29.6
BBODK| Brno-Dobrovského 533 | Brno-mésto zU komb. AAS B/U/R 27.7
ASOKK | P8-Sokolovska 446 | Praha 8 zU komb. AAS T/U/R 244
TOPOS5 | Ostrava-Poruba/CHMU| 1565 | Ostrava-mésto| CHMU | TK_PM2.5 | ICP-MS | B/S/R 21.5
SKLDK | Kladno-Dubi 472 | Kladno zU komb. AAS B/S/I 19.5
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bitoe

pro roéni hodnoceni
insufficient data
for annual assessment

Obr. 2.2.12 Roéni pramérné koncentrace olova v ovzdusi v letech 1992-2004
na vybranych stanicich

Fig. 2.2.12 Annual average concentrations of lead in the ambient air in 1992-2004
at selected stations
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2.2.2.5 Oxid uhelnaty

Antropogennim zdrojem znecisténi ovzdusi oxidem
uhelnatym jsou procesy, kdy mtiZze dochazet k ne-
dokonalému spalovani fosilnich paliv. Je to prede-
v§im doprava a déle stacionédrni zdroje, zejména
doméci topenisté.

V roce 2004 se oxid uhelnaty méfil celkem na
33 lokalitdich. Maximalni denni 8hodinové klou-
zavé primeéry oxidu uhelnatého (tab. 2.2.11 a
obr. 2.2.14 a 2.2.15) nepiesahuji imisni limit. Po-
dobné jako v lofiském roce byl na vSech stanicich
s vyjimkou dopravné orientované stanice Praha 2-
Legerova naméfen maximélni denni 8hodinovy
klouzavy primér pod dolni mezi pro posuzovani.

Maximalni denni 8hod. klouzavy pramér pirekro-
¢il hodnotu 10 000 pg.m'3 na stanicich Praha 5-
Reporyje a Praha 5-Svornosti. Ani jedna z téchto
stanic vSak nesplnila poZadavek na 90 % mini-
malniho poctu verifikovanych dat dle pfilohy €. 5
nafizeni vlady ¢. 350/2002 Sb. Imisni limit tedy
dle pozadavkd nafizeni prekrocen nebyl.

2.2.2.5 Carbon monoxide

The insufficient burning of fossil fuels may be
an anthropogenic source of air pollution caused by
carbon monoxide. These processes occur mainly
in transport and in stationary sources, namely
household heating.

In 2004 carbon monoxide concentrations were
measured at 33 localities. Maximum daily 8-hour
running averages of carbon monoxide (Table 2.2.11
and Figs. 2.2.14 and 2.2.15) do not exceed the
limit value. Similarly as in the year 2003 all sta-
tions with the exception of the traffic-oriented station
Prague 2-Legerova, the maximum daily 8-hour
running average did not reach the lower assess-
ment threshold.

The maximum daily 8-hour running average exceeded
the value of 10,000 /.lg.m'3 at the stations Prague 5-
Reporyje and Prague 5-Svornosti. None of these
stations, however, fulfilled the requirement of the
minimum 90 % of the verified data pursuant to
Annex 5 of the Government Order No. 350/2002
Coll., consequently the air pollution limit value was
not exceeded.

Tab. 2.2.11 Stanice s nejvy$simi hodnotami maximalnich 8hod. klouzavych priimérnych

koncentraci oxidu uhelnatého

Tab. 2.2.11 Stations with the highest values of maximum 8-hour running average

concentrations of CO

Méfici | Metoda paax. 8hod.
Lokalita Okres Vlastnik program méreni Klasifikace
KMPL . ID o . : PN Max. 8-h
Locality District Owner | Measuring | Measuring | Classification .
concentration
programme method Z
[ug.m™]
ARERK | P5-Reporyje 629 | Praha 5 zU komb. IRABS B/S/RA 11 172.5*
ASVOK | P5-Svornosti 437 | Praha 5 zU komb. IRABS T/U/IR 10 078.1*
ALEGA | P2-Legerova (hot spot) | 1483 | Praha 2 CHMU AMS IRABS T/U/RC 5163.4
AMUZK | P1-Narodni muzeum 1137 | Praha 1 zU komb. IRABS T/U/RC 46125
AJASK | P10-Jasminova 1476 | Praha 10 zU komb. IRABS T/U/RI 4150.0
SBERA | Beroun 1140 | Beroun CHMU AMS IRABS T/U/RCI 3868.4
HHKSK | Hr. Kral.-Sukovy sady 396 | Hradec Kralové | ZU komb. IRABS T/U/RCI 3812.6
MPRRA | Pferov 1076 | Prerov CHMU AMS IRABS B/U/CR 3758.4
UMOMA | Most 1005 | Most CHMU AMS IRABS B/U/R 3637.5
PPLRK | Plzen-Roudna 1194 | Plzen-mésto zU komb. IRABS B/U/R 3525.5
EUOPK | Usti n.Orl.-Podmésti 1117 | Ustinad Orlici | ZU komb. IRABS T/UR 3509.1
TOFFA | Ostrava-Fifejdy 1061 | Ostrava-mésto | CHMU AMS IRABS B/U/R 3443.9

* Nedostate¢ny po¢et méfeni pro roéni hodnoceni

Insufficient number of measurements for annual assessment
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Obr. 2.2.14 Maximalni 8hod. klouzavé pramérné koncentrace oxidu uhelnatého v letech 1994-2004
na vybranych stanicich

Fig. 2.2.14 Maximum 8-hour running average concentrations of CO in 1994-2004
at selected stations
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2.2.2.6 Benzen

S rostouci intenzitou automobilové dopravy roste
vyznam sledovani zneci$téni ovzduSi aromatic-
kymi uhlovodiky. Rozhodujicim zdrojem atmo-
sférickych emisi aromatickych uhlovodiki — ze-
jména benzenu a jeho alkyl derivatd — jsou pre-
devsim vyfukové plyny benzinovych motorovych
vozidel. Dal$im vyznamnym zdrojem emisi téchto
uhlovodika jsou ztraty vyparfovanim pfi manipu-
laci, skladovani a distribuci benzini. Emise z mo-
bilnich zdrojii pfedstavuje cca 85 % celkovych
emisi aromatickych uhlovodikd, pricemz prevla-
dajici Cast pfipad4 na emise z vyfukovych plyni.
Odhaduje se, Ze zbyvajicich 15 % emisi pochazi
ze staciondrnich zdroji emisi, pfi¢emz rozhodujici
podil pfipadd na procesy produkujici aromatické
uhlovodiky a procesy, kde se tyto slouceniny po-
uzivaji k vyrobé dalSich chemikalii.

Data ukazuji, Ze obsah benzenu v benzinu je kolem
1,5 %, zatimco paliva dieselovych motorti obsa-
huji relativné zanedbatelné koncentrace benzenu.
Benzen obsaZeny ve vyfukovych plynech je pte-
devsim nespéleny benzen z paliva. DalSim ptispév-
kem emisi benzenu z vyfukovych plynil je benzen
vznikly z nebenzenovych aromatickych uhlovodikt
obsazenych v palivu (70-80 % benzenu v emi-
sich). Céste¢né je benzen ve vyfukovych plynech
tvoren také z nearomatickych uhlovodiki. Mezi
nejvyznamnéjsi Skodlivé efekty expozice benzenu
patii poSkozeni krvetvorby a déle jeho karcino-
genni uCinky [16].

Situaci zneciSténi benzenem v roce 2004 charak-
terizuje tab. 2.2.12 a obr. 2.2.16. Z celkového poctu
21 lokalit, kde se v roce 2004 méfila koncentrace
benzenu, nebyl imisni limit zvySeny o mez tole-
rance pro rok 2004 prekrocen na zadné z nich.
Pouze na lokalitt CHMU Ostrava-Pfivoz byl ro¢-
nim primérem 7,7 ng.m'3 prekrocen imisni limit.
Roz8ifené méteni v roce 2004 potvrdilo, Ze vyssi
koncentrace souviseji s primyslovou ¢innosti (pfe-
devsim s vyrobou koksu) v blizkosti lokalit s méte-
nim (Ostrava-Piivoz). S narlstajici vzdélenosti jsou
jiz nizsi (lokalita Ostrava-Fifejdy) a v reziden¢nich
oblastech Ostravy dale klesaji (Ostrava-Poruba).

2.2.2.6 Benzene

With the increasing intensity of road transport
the monitoring of air pollution caused by aromatic
hydrocarbons is becoming relevant. The decisive
source of atmospheric emissions of aromatic hydro-
carbons — and namely of benzene and its alkyl
derivates — are above all exhaust gases of petrol
motor vehicles. Another source are loss evapo-
rative emissions produced during petrol handling,
storing and distribution. Mobile sources emissions
account for approx. 85 % of total aromatic hydro-
carbons emissions, while the prevailing share is
represented by exhaust emissions. It is estimated
that the remaining 15 % of emissions come from
stationary sources. Many of these are related to
industries producing aromatic hydrocarbons and
those industries that use these compounds to produce
other chemicals.

The obtained data illustrate that benzene level in
petrol is about 1.5 % while diesel fuels contain
relatively insignificant levels of benzene. Exhaust
benzene is produced primarily by unburned benzene
from fuels. Non-benzene aromatics in the fuels can
cause 70 to 80 % of the exhaust benzene formed.
Some benzene also forms from engine combustion
of non-aromatic fuel hydrocarbons. The most signi-
ficant adverse effects from exposure to benzene
are haematotoxicity and carcinogenicity [16].

The situation of the year 2004 is characterized
in the Table 2.2.12 and Fig. 2.2.16. Of the total
number of 21 localities monitoring benzene con-
centrations in 2004 the limit value including the
margin of tolerance was not exceeded at any of
them. Only the CHMI locality Ostrava-Pfivoz
exceeded the limit value by reaching the annual
average 7.7 ng.m'j. The extended measurements
in the year 2004 confirmed that higher con-
centrations are connected with industrial activi-
ties (mainly with the production of coke) in the
vicinity of measuring localities (Ostrava-Privoz).
With the increasing distance the concentrations
are lower (Ostrava-Fifejdy) and they decrease
much lower in the residential parts of Ostrava
(Ostrava-Poruba).
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Tab. 2.2.12 Stanice s nejvy$simi hodnotami ro¢énich primérnych koncentraci benzenu
Tab. 2.2.12 Stations with the highest values of annual average concentrations of benzene

. Méfici Me:tvo da} i konigspr;ce
KMPL Lokalllta D O‘kre.s Vlastnik program méreni KIaS|.f|.kac‘e P ——
Locality District Owner | Measuring | Measuring | Classification concentration
programme | method [ug.m'3]
TOPRA | Ostrava-Prfivoz 1410 | Ostrava-mésto CHMU | AMS GCH-FID | I/U/IR 7.7
UUKPK | Ustin.L.-KHS, Pasteurova| 1457 | Ustinad Labem | ZU komb. GCH-VOC | I/U/RI 4.4
ASROK | P10-Srobarova 457 | Praha 10 zU komb. GCH-VOC | B/U/RC 4.1
TOFFA | Ostrava-Fifejdy 1061 | Ostrava-mésto CHMU | AMS GCH-FID | B/U/R 4.1
KSOVK | Sokolov 1199 | Sokolov zU komb. GCH-VOC| I/lU/RC 4.0
TKAOK | Karvina-zU 517 | Karvina zU komb. GCH-VOC| T/U/R 35
UMOMA | Most 1005 | Most CHMU | AMS GCH-FID | B/U/R 35
HHKSK | Hr. Kral.-Sukovy sady 396 | Hradec Kralové zU komb. GCH-VOC| T/U/RCI 3.1
TOPIK | Ostrava-Pfivoz HS 1467 | Ostrava-mésto zU komb. GCH-FID | I/U/IR 2.7
EPAOA | Pardubice-Rosice 1418 | Pardubice MUPa | AMS GCH-PID | B/S/RI 2.3
TOPOD | Ostrava-Poruba/CHMU 1549 | Ostrava-mésto CHMU | PD PD B/S/R 2.3
ASMID | P5-Smichov 1548 | Praha 5 CHMU | PD PD T/U/RC 2.0
ALIBD | P4-Libu$ 1547 | Praha 4 CHMU | PD PD B/S/R 1.6
TTROA | Tfinec-Kosmos 1188 | Frydek-Mistek CHMU | AMS GCH-FID | B/U/R 1.4
UTUSD | TusSimice 1550 | Chomutov CHMU | PD PD B/R/IA-NCI 1.4
UULKD | Usti n.L.-Kogkov 1551 | Ustinad Labem | CHMU | PD PD B/S/RN 1.3
PPLAA | Plzen-Slovany 1322 | Plzen-mésto MPI AMS GCH-PID | T/U/RC 1.0
URVHA | Rudolice v Horach 1317 | Most CHMU | AMS GCH-FID | B/R/N-REG 0.9
MOLOA | Olomouc 1075 | Olomouc CHMU | AMS GCH-FID | B/U/R 0.7
CCBDA | Ceské Budgjovice 1104 | Ceské Budgjovice| CHMU | AMS GCH-PID | B/U/R 0.7
ZZILNA | Zlin 1510 | Zlin CHMU | AMS GCH-VOC| B/S/RN 0.7
Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004 68 CHMU - Informaéni systém kvality ovzdusi
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Obr. 2.2.16 Pole roéni pramérné koncentrace benzenu v ovzdusi v roce 2004
Fig. 2.2.16 Field of annual average concentration of benzene in the ambient air in 2004
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Obr. 2.2.17 Roéni prumérné koncentrace benzenu v letech 1998-2004 na vybranych stanicich
Fig. 2.2.17 Annual average concentrations of benzene in 1999-2004 at selected stations
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2.2.2.7 Pfizemni ozon

V prizemnich vrstviach atmosféry vznika ptizemni
ozon za Uc¢inku slune¢niho zafeni komplikovanou
soustavou fotochemickych reakci zejména mezi
oxidy dusiku, t€kavymi organickymi latkami (ze-
jména uhlovodiky) a dal$imi sloZzkami atmosféry.
Pfizemni ozon je oznacovén za sekundarni znecis-
tujici latku, protoZe neni vyznamné primarné emi-
tovan z antropogennich zdrojii znecistovani ovzdusi.

Narizeni vlady ¢. 350/2002 Sb. pozaduje hodnoceni
koncentrace ozonu ve vztahu k ochrané lidského
zdravi provadét jako primér za posledni tfi roky.
Pokud nejsou tfi roky k dispozici, je bran primér
za dva roky, popf. jeden rok v souladu s poZadavky
nafizeni vlady. V roce 2004 byl ozon méfen na
61 lokalité, z nichZ na 43 doslo k prekroceni cilo-
vého imisniho limitu za tfileté obdobi 2002—2004,
popt. kratsi (tab. 2.2.13). Podle tohoto hodnoceni
byl maximalni pocet piekroCeni zaznamenin na
lokalit¢ Krkonose-Rychory, kde primérny pocet
piekro¢eni dosdhl pocétu 79. Pokud nad ramec
poZadavkd narodni legislativy hodnotime samo-
statné rok 2004, 1ze vyvodit, Ze z divodu chlad-
n¢jSiho obdobi duben—-zafi 2004 (v tomto obdobi
koncentrace prizemniho ozonu dosahuji kazdo-
ro¢né maximalnich hodnot) byly koncentrace ozonu
v tomto roce vyznamné niZsi. V roce 2004 byl ci-
lovy imisni limit pfekrocen na pouhych 14 lokali-
tach. Maximélniho poctu prekroceni imisni koncen-
trace 120 ug.m'3 bylo dosazeno na stanici Orlické
hory-Zaklety I poctem prekroceni 42.

Koncentrace pifizemniho ozonu zpravidla rostou
se vzrastajici nadmotskou vySkou, coZ je potvr-
zeno 1 naméfenymi daty za rok 2004.

Mapovy diagram na obr. 2.2.18 znazoriiuje 26. nej-
vy$$i hodnotu maximalniho 8hod. klouzavého prii-
méru koncentraci ozonu (v priméru za 3 roky) pro
obdobi 1992-2004.

K prekroceni cilového imisniho limitu ozonu pro
ochranu zdravi do$lo v priméru za roky 2002-2004
na 99,3 % tuzemi statu (obr. 2.2.19).

Tab. 2.2.13 uvadi ptehled stanic s nejvysSimi hod-
notami maximélnich dennich 8hod. klouzavych
pramérnych koncentraci ozonu v priméru za 3 roky.

Tab. 2.2.14 prezentuje pocty hodin prekroceni
zvlastniho imisniho limitu pro ozon 180 pg.m’3
za celé obdobi méfeni 1992-2004 na vybranych
stanicich AIM.

2.2.2.7 Ground-level ozone

Ground-level ozone is formed under the influence
of solar radiation during complex photochemical
reactions mainly between nitrogen oxides, VOCs
(mainly hydrocarbons) and other components of
the atmosphere. Ground-level ozone is a secondary
pollutant as its primary emitting from anthropo-
genic air pollution sources is not substantial.

The Government Order No. 350/2002Coll. requires
to assess the ozone concentrations in relation to
human health protection as an average for the
latest three years. If the latest three years are not
available, the average for the latest two years or one
vear is taken into account pursuant to the Govern-
ment Order. In 2004 ozone was measured at 61 loca-
lities out of which 43 exceeded the target air pollution
limit value for the three-year period 2002-2004,
or shorter (see Table 2.2.13). According to this
assessment the maximum number of exceedences
was recorded at the locality KrkonoSe-Rychory,
where the average number of exceedences reached
79 cases. If we go beyond the national legislation
requirements and assess the year 2004 separately,
it can be concluded that due to the colder period
April-September 2004 (i.e. the period during which
the ground-evel ozone concentrations reach maximum
values each year) the ozone concentrations were
markedly lower in 2004. In 2004 the target air
pollution limit value was exceeded only in 14 locali-
ties. The maximum number of exceedences of air
pollution concentration 120 ,ug.m'j was reached
at the station Orlické hory-Zaklety I (42x).

The ground-level ozone concentrations generally
grow with the increasing altitude which is confirmed
also by the data measured for the year 2004.

Map diagram in Fig. 2.2.18 shows the 26" highest
value of maximum 8-hour running average of ozone
concentrations (three-year average) in 1992-2004.

The target air pollution limit value for the protec-
tion of health was exceeded in 99.3 % of the Czech
Republic’s territory in the average for the period
2002-2004 (Fig. 2.2.19).

Table 2.2.13 presents the stations with the highest
values of maximum daily 8-hour running average
ozone concentrations in three-year average.

Table 2.2.14 presents the number of hours of the
ozone alert threshold exceedence (180 ,ug.m’3 ) at
selected AIM stations in the period of 1992-2004.

CHMU - Informaéni systém kvality ovzdusi
CHMI - Air Quality Information System
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IMISE - Ceska republika
AIR POLLUTION - Czech Republic

Tab. 2.2.14 Poéty hodin prekroc€eni zvlastniho imisniho limitu pro ozon (180 pg.m's) za rok
na vybranych stanicich AlM, 1992-2004

Tab. 2.2.14 Number of hours of the ozone alert threshold exceedence (180 ug.m™) per year
at selected AIM stations, 1992—-2004

Kraj KMPL Stanice Viastnk| § | & | & 1 8181518 /8|3 8 8|3
Region Station Owner| 2 | 2|2 |2 2 2122  Q & I KIQIRK
AKOBA | P8-Kobylisy CHMU 17 0 4 0 0 20 0
ALIBA P4-Libus CHMU | 37| 22|125| 32 0 2 13 0 12 0 0| 22 0
AREPA | P1-nam. Republiky CHMU 159 | 37 0 0 0 4 0 1 0 0 0 0
Hlavni ASMIA | P5-Smichov CHMU 0 0 0 0
mésto ASTOA | P5-Stodllky CHMU 0
Praha ASUCA | P6-Suchdol CHMU 0
AVELA | P6-Veleslavin CHMU 0 0 8 0 10 0 0| 1 0
AVYCA | P9-Vysocany CHMU 4175 38| 1| 0| 9| 0| 11| 0| 0| 7
AVYNA | P9-Vysogéany CHMU 0
CCBDA | Ceské Budé&jovice CHMU 1| 26| 26 3 4 0 0 0 0 5 0
CCHUA | Churarnov CHMU 3 4 0| 15 0 0 0 0| 28 0
Jiho- CKOCA | Kocelovice CHMU 4] 0
Cesky CPRAA | Prachatice zU 6/ 0/ o 9/ of o o o0 6 O
CTABA | Tabor CHMU 0 0
CHVOA | Hojna Voda CHMU 0 0 0 0 6 0 5 0 0 8 0
BBNDA | Brno-stied CHMU 0
BBNFA | Brno-Kroftova CHMU 4/ 4| o] 0 3| 0| 0| O 1
Jiho- BBNYA | Brno-Tufany CHMU 8 of o 1| o 8 o0
moravsky BHODK | Hodonin zU 8| 46 0| 27 0 10 0 0
BKUCA | Kucharovice CHMU 0
BMISA | Mikulov-Sedlec CHMU 3 0 7 1 1 1 0 9 0
KPRBA | Prebuz CHMU 29| 1 0 0 0 0 1 0 0 47 0
Karlovarsky - 8
KSOMA | Sokolov CHMU 94| 27 2 0 1 0 0 0 19 0
HHKBA | Hradec Kralové-Brnénska| CHMU 0
HHKOK | Hr. Kral.-observatof CHMU 18| 13 3| 10 0
Kralové- HHKSK | Hr. Kral.-Sukovy sady zU 40| 16 0| 11 2, 0
hradecky | HKRYA | Krkonose-Rychory CHMU 0/169| 3| 20| 1| 2| 0| 5| 27| 0
HOHZA | Orlické hory-Zaklety | | CHMU 0| 0
HSERA | Serlich CHMU 0 0 0 1 0 5 0 0 7 1
LAUFA | Albrechtice u Frydlantu CHMU 01167 | 14 0 4 0 9 0 0 0
Liberecky | LLIMA | Liberec-mésto CHMU o, ol of of of o 7| oO
LSOUA | Sous$ CHMU 117 | 94 8| 28 0 4 0 2 0 0 9 0
TBKRA | Bily Kfiz CHMU 23| 42 0 0 3 0 3 0 1 2 0
TCERA | Cervena CHMU (]
TKARA | Karvina CHMU 3| 34| 10| 1 0 7 0 0 0 0 0
Moravsko- | TOFFA | Ostrava-Fifejdy CHMU 13| 18] 6| 4| 0 4| 0 0 0
slezsky TOPBA | Ostrava-Por./V. obvod | CHMU 0
TOPRA | Ostrava-Pfivoz CHMU 0o o 0
TSTDA | Studénka CHMU 0
TTROA | Tiinec-Kosmos CHMU 3] 0o, of of O
Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004 74 CHMU - Informaéni systém kvality ovzdusi
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Kraj KMPL Stanice Viastnk| § | & | & 1 818|518 /8353 8 8|3
Region Station Owner| 2 | 2|2 |22 2|2 2 | QIKIKIL
MBUPA | Brodek u Pferova CHMU 0o/ 6/ 0/ o0
MJESA | Jesenik CHMU 5| 49 0o/ 0| o o (]
MOLSK | Olomouc-Smeralova zU 29| 64| 0 7| O 3/ 0 O 5/ O
Olomoucky | MOLTK | Olomouc-hotel MUOI o 0 7 0
MPRRA | Prerov CHMU 0 0 1 0
MPSTA | Prostéjov CHMU 56| 19 2 0 6 0 0 0 0 1 0
MSMPK | Sumperk OUSu 0
EPAOA | Pardubice-Rosice MUPa 11 0| 59 0 0 8 0
Pardubicky | EPAUA | Pardubice Dukla CHMU o, o 8 0
ESVRA | Svratouch CHMU 33| 75 0 0 6 0 3 0 0 0 0
PKLSK | Klatovy soud zU 0 0 0 0 0 0 0 9 0
PPLAA | Plzen-Slovany MPI 0 0 5 0 0 0 0 2 0
Lo PPLBA | Plzen-Bory MPI o, o 4 o0 O o0 o0 o0 O
Plzerisky - .
PPLLA | Plzen-Lochotin MPI 0 0 4 0 0 0 1| 26 1
PPLVA | Plzen-Doubravka CHMU 0| 38 0 0 6 0 0 0 0| 21 0
PPRMA | Pfimda CHMU 6 7 0 4 0 0 3 0 44 0
SKLMA | Kladno-stfed mésta CHMU 0o 9| 4| 0] 12| 0
Stfedo- SMBOA | Mlad4 Boleslav CHMU 8/ 0
Cesky SMEPA | Mélnik-P$ovka CEZ 0
SONRA | Ondfejov CHMU 57| 21 5 0 10 0 4 0 0 14 0
UBINA | Bilina zU 6 0 0 0
UDEHK | Dé¢in-OHS zU 0 0 0 0
ULOMA | Lom CHMU 0
ULTHK | Litoméfice-OHS 4| 0 0 0 7 3 0| 16 5
ULTTA | Litoméfice CHMU 2
UMOMA| Most CHMU 7 0 5 0 1 0
UMRTA | Martinéves CHMU 1
UNVOA | Nova Ves v Horach CHMU 31| 97| 13
Ustecky URVHA | Rudolice v Horach CHMU 0| 2| o 10, 2| 8| 5| 3| 38| 1
USNEA | Snéznik CHMU 1| 49| 31 0 9 0 19 2 19 0
USNZA | Snéznik CHMU 0
UTEMA | Teplice CHMU 25 1 0 3 0 8 0 1 1 1
UTUSA | Tusimice CHMU 5 7 0 0 0 0 2 1 7 1
UULKA | Ustin.L.-Kogkov CHMU 0] 22 1 5 18 0 14 0 0 5 2
UULNA | Ustin.L.-mésto CHMU 0 0| 10 0 0 8 0
UVALA | Valdek CHMU 20 0
UVSEA | Véechlapy CHMU 21| o o| 6| ol 4| 4| o
JJIHA Jihlava CHMU 0 0
B JKMYA | Kostelni Myslova CHMU 0o, 3, of 1 6| 0
Vysoc&ina - - 3
JKOSA | Kosetice CHMU 7| 27 2 2 0 1 0 4 0 7 0
JZNZK | Zdar nad Sazavou zU 51|112| 0| 19| o| 3 6/ 0
ZSNVA | Stitna n.VIaFi CHMU 12 1
Zlinsky ZZILNA | Zlin CHMU 0
ZZLTK | Zlin-Svit MUzl 0 0 0

Poznamka: Tu€né jsou uvedeny udaje pro stanici/rok, kde byla splnéna podminka pro vypocet platného ro¢niho aritmetického
prameéru, tj. pocet dennich priimérud za rok > 240 a zaroven nejvétsi souvisly vypadek méreni < 40 dni.

Note: Bold figures show data for the station/year with the fulfilled condition for the calculation of the valid annual arithmetic average,
i.e. the number of daily averages per year > 240 and the longest continuous shut-down < 40 days.
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Obr. 2.2.19 26. nejvy3si hodnoty maximalniho 8hod. klouzavého priuméru koncentraci ozonu
v pruméru za 3 roky v letech 1992-2004 na vybranych stanicich

Fig. 2.2.19 261 highest values of maximum 8-hour running average of ozone concentrations
in three-year average, 1992-2004 at selected stations
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Obr. 2.2.20 Pole 26. nejvyssiho maximalniho denniho 8hod. klouzavého praméru koncentrace
ozonu v pruméru za 3 roky, 2002-2004

Fig. 2.2.20 Field of the 26™ highest maximum daily 8-hour running average of ozone concentration
in three-year average, 2002-2004
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2.2.2.8 Kadmium

Prirozené zdroje tvoii v globalnim pohledu asi 10 %
a patfi mezi n€ vice nez z poloviny vulkanicka
¢innost. Zbylych 90 % tvofi antropogenni zdroje,
pfevazné vyroba Zeleza, oceli, metalurgie neze-
leznych kov1, spalovani odpadd a fosilnich paliv
(hnédé uhli, ¢erné uhli a t&€Zké topné oleje) [17].
Méné vyznamnym zdrojem emisi je doprava.
Kadmium je navazano prevazné na Céstice jemné
frakce (s aerodynamickym primérem do 2,5 pum),
ktera je spojena s vétsim rizikem negativniho vliva
na lidské zdravi. Témér veskeré kadmium je va-
z4dno na Castice do velikosti 10 um. V ¢asticich
s aerodynamickym primérem nad 10 um najdeme
minimalni mnozstvi kadmia.

Dlouhodobé expozice kadmia ovliviiuje funkci
ledvin. Kadmium je prokazatelné karcinogenni pro
zvirata, diikazy pro jednoznacny zavér karcinogenity
kadmia pro ¢lovéka jsou zatim omezené [15, 17].
V roce 2004 bylo méfeno kadmium celkem na
60 lokalitach, které dodaly dostatek udajt pro vy-
pocet platného ro¢niho priiméru (20 stanic CHMU,
40 stanic ZU, obr. 2.2.21).

Imisni limit zvySeny o mez tolerance pro rok 2004
nebyl ptekrocen na 7Zadné lokalité. Imisni limit
5 ng.m'3 jako ro¢ni primérna koncentrace byl
v roce 2004 prekroCen na lokalit¢ SouS. Rocni
primérna koncentrace kadmia ve frakci PM;, zde
dosédhla hodnoty 5,8 ng.m'3. Koncentrace kadmia
jsou na této lokalit¢ dlouhodobé vysoké.

Z lokality Tanvald, na které byly v minulosti mé-
feny zvySené koncentrace kadmia, nebyl dodan
dostatecny pocet dat pro vypocet ro¢niho priméru.
Naméiené hodnoty ale opét indikovaly zvySené
znecisténi kadmiem.

Pribéhy koncentraci kadmia béhem roku 2004
ukazuje pro vybrané stanice obr. 2.2.23.

2.2.2.8 Cadmium

Globally, the natural sources of cadmium represent
about 10 % of which 50 % are caused by volcanic
activity and 90 % by anthropogenic sources (mainly
iron and steel production, metallurgy of non-ferrous
metals, refuse incineration and fossil fuels combus-
tion (brown coal, hard coal and heavy fuel oils) [17].
Emission from transport are less significant.

Cadmium is bound mainly to the fine particles
(aerodynamic diameter up to 2.5 um), with higher
risk of negative effects on human health. Almost
all cadmium is bound to particles up to 10 um,
while the minimum amount of cadmium is found
in particles with diameter above 10 um.

The kidney is the critical organ with respect to long-
term exposure to cadmium. Its carcinogenic effects
are evident in experimental animals and there has
been limited evidence in humans so far [15, 17].

In 2004 cadmium was measured at 60 localities
which submitted sufficient data for the calculation
of the valid annual average (20 CHMI stations and
40 ZU stations, Fig. 2.2.21).

Air pollution limit value including the margin of
tolerance for the year 2004 was not exceeded at
any locality. The limit value 5 ng.m'3 as the annual
average concentration was exceeded at the locality
Sous where the annual average cadmium con-
centration in the PM fraction reached 5.8 ng.m’3
in 2004. Cadmium concentrations at this locality
reach high levels in the long term.

The locality Tanvald characterized by long-term
increased cadmium concentrations did not submit
sufficient data in 2004 for the calculation of the
valid annual average, nevertheless the measured
values indicate the increased air pollution caused
by cadmium again.

The 2004 cadmium concentration courses at selected
stations are shown in Fig. 2.2.23.

Tab. 2.2.15 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci kadmia v ovzdusi
Tab. 2.2.15 Stations with the highest values of annual average concentrations of cadmium

in the ambient air

Méfici Metoda < .
. A e Roéni koncentrace
Lokalita Okres Vlastnik rogram méreni Klasifikace 2
KMPL Locality ID District Owner I\ﬁl)eaguring Measuring | Classification Annual e
programme | method [ng.m™]
LTANK | Tanvald 411 | Jablonec nad Nisou| ZU komb. AAS B/U/R 7.5*
LSOUO0| Sous 1415 | Jablonec nad Nisou| CHMU | TK_PM10 | ICP-MS | B/R/N-REG 5.8
TOPUK| Ostrava-Poruba IV. | 1422 | Ostrava-mésto ZU komb. XRF B/U/R 2.5
AJASK | P10-Jasminova 1476 | Praha 10 zU komb. AAS T/U/RI 1.8
LJIZO | Jizerka 1556 | Jablonec nad Nisou| CHMU | TK_PM10 | ICP-MS B/R/AN-REG 1.4
TOPRO| Ostrava-Privoz 1542 | Ostrava-mésto CHMU | TK_PM10 | ICP-MS I/U/IR 1.2
TOPRS5| Ostrava-Privoz 1566 | Ostrava-mésto CHMU | TK_PM2.5 | ICP-MS I/U/IR 1.2
ZKROK| Kroméfiz-OHS 492 | Kroméfiz ZU komb. AAS T/U/R 1.0
JJIZK | Jihlava-Znojemska 505 | Jihlava zU komb. AAS T/U/RC 1.0
TOPIK | Ostrava-Pfivoz HS 1467 | Ostrava-mésto zU komb. XRF I/U/IR 1.0
ZKRKK| Kroméfiz-Na Kopecku| 574 | Kroméfiz zU komb. AAS B/U/N 0.9

* Roéni primér stanoven z nedostate¢ného mnozstvi méreni/ Annual average calculated from insufficient number of measurements
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Obr. 2.2.22 Ro¢ni prumérné koncentrace kadmia v ovzdusi v letech 1992—-2004 na vybranych stanicich
Fig. 2.2.22 Annual average concentrations of cadmium in the ambient air in 1992-2004
at selacted stations
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Obr. 2.2.23 Pole roéni pramérné koncentrace kadmia v ovzdu$i v roce 2004
Fig. 2.2.23 Field of annual average concentration of cadmium in the ambient air in 2004
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2.2.2.9 Arsen

Arsen se vyskytuje v mnoha forméach anorganic-
kych i organickych sloucenin. Pfirodni zdroje tvofi
z globélniho pohledu asi jednu ctvrtinu celkovych
emisi [17] a patii mezi n€ v prvé fad¢ vulkanicka
¢innost, méné vyznamné jsou emise z vegetace.
Z antropogennich ¢innosti jsou vyznamné hlavné
spalovaci procesy (hnédé uhli, ¢erné uhli a tézZké
topné oleje), vyroba Zeleza a oceli a vyroba médi
a zinku.

Arsen se vyskytuje pfevdzné v Casticich jemné
frakce (s aerodynamickym primérem do 2,5 pum),
kterd miZe byt transportovdna na delsi vzdalenost
a pronikat hloubéji do dychaci soustavy. Témér
veSkery arsen je vazan na Castice s aerodynamic-
kym primérem do velikosti 10 um [17].
Anorganicky arsen mize vyvolat akutni, subakutni
ucinky nebo chronické ucinky, které mohou byt
lokalni nebo zasdhnout organismus celkové. Kri-
tickym ucinkem vdechovani arsenu je rakovina
plic [15, 17].

Z celkového poctu 61 lokalit (20 CHMU, 41 ZU),
které dodaly dostatek tdaji pro vypocet platného
ro¢niho priméru pro rok 2004, nebyl na rozdil od
predchozich let imisni limit pfekrocen na Zadné
z nich. Nejvyssiho rocniho priméru dosahla hodno-
tou 5 ng.m’3 stanice Ostrava-Privoz HS (tab. 2.2.16).
Jak je patrné i z obr. 2.2.25, celkov4 z4t&Z tizemi CR
arsenem oproti pfedchozim rokiim poklesla.
Priibéhy kratkodobych (dennich, pripadné 14dennich
koncentraci, podle reZimu méfeni na uvedené sta-
nici) prumérnych koncentraci arsenu na obr. 2.2.27
vykazuji sezénni charakter pribéhu kratkodobych
koncentraci arsenu v ovzdusi a dokladuji vyznamny
vnos arsenu do ovzdusi ze spalovani fosilnich paliv,
zejména v okoli prezentovanych stanic.

2.2.2.9 Arsenic

Arsenic occurs in many forms of inorganic and
organic compounds. The natural sources of arsenic
represent about 25 % of the total emissions [17]
and they include mainly volcanic activity; emissions
released from vegetation are less significant. Anthro-
pogenic sources include mainly combustion pro-
cesses (brown coal, hard coal and heavy fuel oils),
iron and steel industry and production of copper
and zinc.

Arsenic occurs largely in fine fractions (aero-
dynamic diameter up to 2.5 um), which can be
transported over long distances and can penetrate
deeply into the respiratory system. Almost all arsenic
is bound to particles with aerodynamic diameter
up to 10 ym [17].

Inorganic arsenic can cause acute, subacute or
chronic effects (local or affecting the whole organism).
Lung cancer can be considered the critical effect
following inhalation exposure [15, 17].

Of the total number of 61 localities (20 CHMI and
41 ZU) which submitted sufficient data for the
calculation of the valid annual average for 2004
the limit value was not exceeded at any of them
unlike the previous years. The highest annual average
(5 ng.m'3 ) was reached at the Ostrava-Privoz HS
station (see Table 2.2.16). Fig. 2.2.25 shows that the
total arsenic loads on the Czech Republic’s territory
decreased as compared to the previous years.

The courses of shortterm (1/14-day) average arsenic
concentrations (Fig. 2.2.27) show the seasonal
character of the short-time arsenic concentrations
in the ambient air and confirm the significant
arsenic contribution from the burning of fossil
fuels, especially in the environs of the presented
stations.

Tab. 2.2.16 Stanice s nejvys$simi hodnotami roénich primérnych koncentraci arsenu v ovzdusi
Tab. 2.2.16 Stations with the highest values of annual average concentrations of arsenic

in the ambient air

Méfici Metoda .
KMPL Lokalilta D O'kre's Vlastnik program méfeq i Klasi.fi'kac'e AEZZQ'/ l;z:zz:ttg(t:iz .
Locality District Owner | Measuring | Measuring | Classification [ng_m.:;]
programme | method
TOPIK | Ostrava-Pfivoz HS | 1467 | Ostrava-mésto zU komb. XRF I/U/IR 5.0
SKLDK | Kladno-Dubi 472 | Kladno zU komb. AAS B/S/I 4.7
SMEZK| Mélnik-zU 465 | Mélnik zU komb. AAS T/U/R 4.3
ULTHK | Litoméfice-OHS 617 | Litomérice zU komb. ICP-MS B/U/RC 41
ULIVK | Litvinov 929 | Most zU komb. ICP-MS B/U/R 3.6
TOPRS5 | Ostrava-Pfivoz 1566 | Ostrava-mésto CHMU | TK_PM2.5 | ICP-MS | I/U/IR 3.3
UULKO | Ustin.L.-Kogkov 1413 | Usti nad Labem CHMU | TK_PM10 | ICP-MS B/S/RN 3.2
TOPRO | Ostrava-Pfivoz 1542 | Ostrava-mésto CHMU | TK_PM10 | ICP-MS I/U/IR 3.2
LSOUO0 | Sous$ 1415 | Jablonec nad Nisou| CHMU | TK_PM10 | ICP-MS B/R/N-REG 3.1
TOPUK| Ostrava-Poruba IV.| 1422 | Ostrava-mésto zU komb. XRF B/U/R 3.1
CHMU - Informaéni systém kvality ovzdusi 81 Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004
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Obr. 2.2.25 Roé&ni pramérné koncentrace arsenu v ovzdusi v letech 1996—2004 na vybranych stanicich
Fig. 2.2.25 Annual average concentrations of arsenic in the ambient air in 1996-2004
at selected stations
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Obr. 2.2.26 Pole roéni prumérné koncentrace arsenu v ovzdusi v roce 2004
Fig. 2.2.26 Field of annual average concentration of arsenic in the ambient air in 2004
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2.2.2.10 Nikl

N

Jedna se o paty nejhojnéjsi prvek zemského jadra,
i kdyz v zemské kife je jeho zastoupeni niZsi.

Nikl je z globélniho hlediska produkovén z 26 %
prirozenymi zdroji (kontinentdlni prach a vulka-
nickd Cinnost). Mezi hlavni antropogenni zdroje
lze tadit spalovani téZkych topnych olejl, t€Zbu
niklovych rud a rafinaci niklu, spalovani odpadu
a vyrobu Zeleza a oceli.

Nikl se vyskytuje v atmosférickém aerosolu v né-
kolika chemickych slouc¢eninach, které se 1ii svou
toxicitou k lidskému zdravi i ekosystémim.

Vyskytuje se aZ z 30 % v aerosolu s aerodynamic-
kym primérem rovnym nebo vétSim neZ 10 um,
ktery rychle sedimentuje v blizkosti zdroje. Zbylé
Castice obsahujici nikl tvofi frakci mensi nez 10 pm
a mohou tak byt transponovany na del§i vzdale-
nosti [17].

Ze zdravotniho hlediska zplsobuje alergické koZni
reakce a je hodnocen jako karcinogenni latka pro
¢lovéka [15, 17].

Z celkového poctu 45 lokalit (20 CHMU, 25 ZU),
ze kterych byl obdrZen dostatek tdaji pro vypo-
Cet platného roc¢niho primeéru za rok 2004, nebylo,
obdobné jako v predchozich letech, indikovéno pre-
kroceni stanoveného imisniho limitu. Nejvyssi platny
ro¢ni primér byl naméfen na lokalité¢ Praha 10-
Srobdrova s ro¢ni priimérnou koncentraci 5 ng.m'3,

ktera lezi hluboko pod dolni mezi pro posuzovani.

2.2.2.10 Nickel

Nickel is the fifth most abundant element of the
earth core, though in the earth crust its percentage
share is lower.

Globally, 26 % of nickel is released from natural
sources (continental dust and volcanic activity). The
main anthropogenic sources include combustion of
heavy fuel oils, mining of nickel-containing ores
and nickel refinement, refuse incineration and iron
and steel production.

Nickel occurs in the atmospheric aerosol in several
chemical compounds which differ by its toxicity
for human health and ecosystems.

Nickel is found in particles with aerodynamic dia-
meter equal or higher than 10 um (30 %) which
quickly settle in the vicinity of the source. The size
of the remaining nickel particles is lower than 10 um
and they can be transported over long distances [17].

The health effects include allergic dermatitis and
there is evidence of nickel carcinogenicity for
humans [15, 17].

None of the total number of 45 localities (20 CHMI
and 25 ZU) from which sufficient data for the cal-
culation of the valid annual average for 2004 were
obtained, similarly as in previous years, exceeded
the set limit value. The highest valid annual average
concentration was measured at the locality Pra-
gue 10-Srobdrova (5 ng.m'3 ) which is well below
the lower assessment threshold.

Tab. 2.2.17 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci niklu v ovzdusi
Tab. 2.2.17 Stations with the highest values of annual average concentrations of nickel

in the ambient air

Méfici | Metoda corpoent
Lokalita Okres Vlastnik | program méfeni Klasifikace
KMPL . ID L . . P Annual
Locality District Owner | Measuring | Measuring | Classification .
concentration
programme | method 53
[ng.-m™]
ASROK | P10-Srobérova 457| Praha 10 zU komb. AAS B/U/RC 5.0
PPLRK | Plzen-Roudna 1194 | Plzefi-mésto zU komb. AAS B/U/R 4.9
CCBTK | Ces. Budé&jovice-Tresn. | 1193 | Ceské Budé&jovice | ZU komb. AAS B/U/R 3.9
ZKROK | Kroméfiz-OHS 492 | Kromériz zU komb. AAS T/U/R 3.8
TOPUK | Ostrava-Poruba IV. 1422 | Ostrava-mésto zU komb. XRF B/U/R 3.5
SKLDK | Kladno-Dubi 472 | Kladno zU komb. AAS B/S/I 34
TOPRO | Ostrava-Pfivoz 1542 | Ostrava-mésto CHMU | TK_PM10 | ICP-MS I/U/IR 3.0
ULTHK | Litoméfice-OHS 617 | Litoméfice zU komb. ICP-MS B/U/RC 2.4
ASVOK | P5-Svornosti 437| Praha 5 zU komb. AAS T/U/IR 2.2
PPLXO0 | Plzef-Slovany 1543 Plzef-mésto CHMU | TK_PM10 | ICP-MS T/U/RC 2.1
Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004 84 CHMU - Informaéni systém kvality ovzdusi
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Obr. 2.2.28 Roc€ni pramérné koncentrace niklu v ovzdusi v letech 1992-2004
na vybranych stanicich

Fig. 2.2.28 Annual average concentrations of nickel in the ambient air in 1992-2004
at selected stations
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2.2.2.11 Rtut

Mezi hlavni antropogenni zdroje patii prevazné
spalovani fosilnich paliv, primyslova vyroba chléru
a hydroxidu sodného, metalurgie, vyroba cementu a
spalovéani odpadu. Rtut a jeji slouceniny se pouzi-
vaji v barvafstvi, v bateriich a v fadé méficich a
kontrolnich zafizeni (teploméry) [18].

Z celkovych emisi tvoii antropogenni emise v glo-
balnim pohledu priblizné 40 %. Z ptirodnich zdroji
je vyznamné uvoliiovani rtuti z vodnich prostedi
a z vegetace, vulkanicka Cinnost a odplynovani
geologickych materiali. Dle odhadt je v Evropé
emitovano ve formé plynné Hg0 60 % antropo-
gennich emisi, 30 % je emitovano jako dvojmocna
plynna rtut a jen 10 % rtuti je navdzano na ¢astice.
VétSina emisi z pfirodnich zdroji je ve formé
plynné HgO [18].

Studie pracovni expozice ukazaly, Ze pfi vysokych
koncentracich plynné rtuti mize dochazet k ovliv-
novani funkce nervové soustavy a ledvin [18].
ReélnéjSim problémem je fakt, Ze zvysena kon-
centrace rtuti v ovzdusi vede ke zvyseni atmosfé-
rické depozice na vodni plochy. Toto ma za disle-
dek zvySeni koncentrace methylrtuti v téle sladko-
vodnich ryb a jeji akumulace v potravnich fetéz-

cich [15, 18].

Za rok 2004 byla do databaze ISKO dodana data
o koncentraci rtuti v ovzdudi z lokality CHMU
Usti n. L.-mésto a z lokality Karvind-ZU. Pouze
druhd z nich méla dostate¢ny pocet méfeni pro vy-
pocet platného rocniho priméru, ktery byl roven
hodnoté 1,4 ng.m'3 a lezel tedy hluboko pod dolni
mezi pro posuzovani.

v v,

2.2.2.11 Mercury

Main anthropogenic sources of mercury include
combustion of fossil fuels, chlor-alkali production,
metallurgy, cement production and refuse incinera-
tion. Mercury and its compounds are used in paint
industry, battery production, measuring and control
instruments (thermometers) [18].

Globally, anthropogenic emissions represent about
40 % of the total emissions. The natural sources
include mercury evasion from aquatic ecosystems
and vegetation, volcanic activity and de-gassing
from mercury-rich minerals. It is estimated that in
Europe 60 % of mercury is emitted in the form of
elemental vapour Hgo, 30 % as divalent mercury
(Hg (1)), and only 10 % as particulate phase
mercury (H(p)). Most emission from natural sources
are in gaseous form Hgo [18].

Studies of occupationally exposed humans have
shown adverse effects on the central nervous system
and kidneys at high mercury vapour levels [18].
The increased concentration in the ambient air
results in higher atmospheric deposition on top
water layers and, consequently, in higher methyl-
mercury concentrations in freshwater fish and its
accumulation in food chains. [15, 18].

In 2004 the CHMI ISKO database received data
on mercury concentrations from the CHMI locality
Usti nad Labem-mésto and from the locality Kar-
vind ZU. Only the latter had the sufficient number
of measurements for the calculation of the valid
annual average. Its value was 1.4 ng.m'3, i.e. well
below the lower assessment threshold.

Tab. 2.2.18 Stanice s nejvy$Simi hodnotami roénich primérnych koncentraci rtuti v ovzdusi
Tab. 2.2.18 Stations with the highest values of annual average concentrations of mercury

in the ambient air

AL B3 Rocéni koncentrace
Lokalita Okres Vlastnik program méfeni Klasifikace )
IR Locality e District Owner Measuring Measuring | Classification Annual[r::or';fg?trat/on
programme method 9
TKAOK | Karvina-ZU 517 | Karvina zU komb. AAS T/U/R 1.4
CHMU - Informaéni systém kvality ovzdusi 87 Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004

CHMI - Air Quality Information System

Air Pollution in the Czech Republic 2004




IMISE - Ceska republika
AIR POLLUTION - Czech Republic

2.2.2.12 Benzo(a)pyren

Pfirodni hladina pozadi benzo(a)pyrenu mtze byt
s vyjimkou vyskytu lesnich pozart t¢méf nulova [15].
Pfi¢inou jeho vnosu do ovzdusi, stejné jako ostat-
nich polyaromatickych uhlovodikiti (PAH), jejichz
je benzo(a)pyren hlavnim pfedstavitelem, je jednak
nedokonalé spalovani fosilnich paliv jak ve stacio-
narnich tak i mobilnich zdrojich, ale také nékteré
technologie jako vyroba koksu a Zeleza. Ze sta-
cionarnich zdroju jsou to predevs§im domadci tope-
nisté. Z mobilnich zdrojl jsou to zejména vznétové
motory spalujici naftu. U benzo(a)pyrenu stejné
jako u nékterych dalSich polyaromatickych uhlo-
vodikl jsou prokazany karcinogenni ucinky na
lidsky organismus [15, 19].

V roce 2004 byl benzo(a)pyren sledovan na 16 sta-
nicich (9 stanic CHMU a 7 stanic ZU), z toho na
5 stanicich (v Ostravé, Karviné, Praze, Usti nad
Labem, Hradci Kralové) dochazi pravidelné a dlou-
hodobé k prekroceni stanoveného imisniho limitu
(obr. 2.2.29). V roce 2004 doslo k prekroceni
imisniho limitu celkem na 9 stanicich ve méstech:
Ostrava, Karvina, Usti n. L., Praha, Plzefi, Hra-
dec Kralové a Teplice. Na tirovni imisniho limitu
byla hodnota ro¢ni koncentrace na stanici Pardu-
bice Dukla (tab. 2.2.19). Stanice Praha 5-Smichov,
kterd méfi zvySené koncentrace benzo(a)pyrenu,
neni uvedena v tab. 2.2.19, protoZe neméla platny
rocni pramer.

Pole ro¢ni primérné koncentrace benzo(a)pyrenu
(obr. 2.2.30) pripravené kombinaci modell rozptylu
emisi s naméfenymi koncentracemi benzo(a)pyrenu
na stanicich ukazuje na vyznamny podil této kom-
ponenty pii vymezeni oblasti se zhorSenou kvalitou
ovzdusi. Oblasti, kde doSlo k prekroceni imisnich
limitd benzo(a)pyrenu, predstavuji necelé 3 % tzemi
statu, na némz Zije kolem 23 % populace.

Je vSak tfeba mit na zfeteli, Ze odhad poli ro¢nich
primérnych koncentraci benzo(a)pyrenu je zatiZzen
nejveétsimi nejistotami. Ty plynou jednak z nedo-
stateCné hustoty méfeni, tak i z nejistot danych
modelovanim rozptylu emisi PAHs, kde pfedevsim
emisni inventury PAHs pfedstavuji nejvétsi zdroj
nejistot. V roce 2004 doslo k rozsifeni méfeni BaP
ve statni imisni siti a k dispozici bylo vice platnych
ro¢nich primérnych koncentraci nez v predeslych
letech. Do budoucna tak bude k dispozici vice
podkladti z méfeni pro vytvareni poli koncentraci.
Dile je tfeba poznamenat, Ze i v obcich, kde se ne-
méfi, a které tedy nejsou zachyceny v mapé znecis-
téni, mohou byt zvySené i nadlimitni koncentrace
BaP vlivem lokalnich zdroji.

2.2.2.12 Benzo(a)pyrene

The natural background level of benzo(a)pyrene
is almost zero with the exception of wildfires [15].
The cause of the presence of this main representative
of polycyclic aromatic hydrocarbons (PAHs) in
the ambient air is, similarly as in other PAHs the
insufficient burning of fossil fuels both in stationary
and mobile sources, and also some technologies,
as coke and iron production. Stationary sources
are represented mainly by local heating. Mobile
sources are represented mainly by diesel motors.
Benzo(a)pyrene as well as several other PAHs are
classified as proven human carcinogens [15, 19].

In 2004 benzo(a)pyrene was monitored at 16 sta-
tions (9 CHMI and 7 ZU) of which 5 stations (in
Ostrava, Karvind, Prague, Usti nad Labem, Hradec
Krdlové) report regular and long-term exceedences
of the set limit values (Fig. 2.2.29). In 2004 the limit
value was exceeded at 9 stations in the following
cities: Ostrava, Karvind, Usti nad Labem, Prague,
Plzern, Hradec Krdlové and Teplice. The limit value
of the annual concentration was reached at the
station Pardubice Dukla (Table 2.2.19). The station
Prague 5-Smichov which measures the increased
benzo(a)pyrene concentrations is not included in
the Table 2.2.19 as there was not reached the valid
annual average.

The field of annual average benzo(a)pyrene con-
centrations (Fig. 2.2.30) prepared with the use of
combination of emission dispersion models and the
measured concentrations illustrate the significant
contribution of this component in the delineation
of the areas with deteriorated air quality. The areas
where the limit values were exceeded represent
almost 3 % of the state’s territory with about 23 %
of the population.

However, it is necessary to consider that the estimates
of the fields of annual average benzo(a)pyrene con-
centrations bear the greatest uncertainties which
result both from insufficient measurement density
and from uncertainties given by dispersion modelling
of PAHs emissions; PAHs emission inventories
represent the largest source of uncertainties. In 2004
benzo(a)pyrene measurements were extended within
the national network and there were more valid
annual average concentrations available than in the
previous years. The future assessments will thus be
based on more measurement results for creating
the fields of concentrations. Further, it is necessary
to note that even in the basic administrative units
where there are no measurements and which are not
included in the map of air pollution the increased and
above-the-limit-value benzo(a)pyrene concentrations
may occur due to the local sources.

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004
Air Pollution in the Czech Republic 2004
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Tab. 2.2.19 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci benzo(a)pyrenu
Tab. 2.2.19 Stations with the highest values of annual average concentrations of benzo(a)pyrene

. Méici M?tVOda} i kon?gg'giace
KMPL Lokall.ta D O.kre‘s Vlastnik program méreni KIa5|.f|.kac‘e e ——
Locality District Owner | Measuring Measuring Classification concentration
programme method [ng.m'3]
TOPIK | Ostrava-Pfivoz HS 1467 | Ostrava-mésto zU komb. HPLC I/U/IR 6.5
TKAOK | Karvina-zU 517 | Karvina zU komb. HPLC T/U/R 4.5
TOPOP | Qetiava-Porubal | 4557 | Ostrava-mésto | GHMU | PAHs QUARTZ-GCH | B/SIR 2.1
UUKPK | potinL-KHS, 1457 | Ustinad Labem | ZU | komb. HPLC VU/RI 17
ASROK | P10-Srobérova 457 | Praha 10 zU komb. GCH-MS B/U/RC 1.6
PPLXP | Plzen-Slovany 1533 | Plzen-mésto CHMU | PAHs QUARTZ-GCH | T/U/RC 14
HHKSK | Hr. Kral.-Sukovy sady | 396 | Hradec Kralové zU komb. HPLC T/U/RCI 1.2
HHKBp | Hradec Krdlove- 1529 | Hradec Kralové | GHMU | PAHs PUF+QUARTZ | T/U/IRC 1.2
UTEMP | Teplice 1525 | Teplice CHMU | PAHs PUF+QUARTZ | B/U/R 1.1
EPAUP | Pardubice Dukla 1531 | Pardubice CHMU | PAHs PUF+QUARTZ | B/U/R 1.0
JZNZK | Zdar nad Sazavou 1196 | Zdar nad Séazavou | ZU komb. HPLC B/U/RC 0.9
BBOHK | Brno-Huskova ul. 573 | Brno-mésto zU komb. HPLC B/U/R 0.8
KSOMP | Sokolov 1526 | Sokolov CHMU | PAHs QUARTZ-GCH | B/S/R 0.8
ALIBP | P4-Libus 1536 | Praha 4 CHMU | PAHs PUF+QUARTZ | B/S/R 0.8
JKOSP | Kosetice 1436 | Pelhfimov CHMU | PAHs PUF+QUARTZ | B/R/AN-REG 0.3
URVHP | Rudolice v Horach 1527 | Most CHMU | PAHs PUF+QUARTZ | B/R/N-REG 0.2
CHMU - Informaéni systém kvality ovzdusi 89 Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004
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Obr. 2.2.30 Roé&ni pramérné koncentrace benzo(a)pyrenu v letech 1997-2004
na vybranych stanicich

Fig. 2.2.30 Annual average concentrations of benzo(a)pyrene in 1997-2004
at selected stations
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Obr. 2.2.31 Pole ro&ni prumérné koncentrace benzo{a)pyrenu v ovzdusi v roce 2004
Fig. 2.2.31 Field of annual average concentration of benzo(a)pyrene in the ambient air in 2004
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2.2.2.13 Amoniak

VétSina amoniaku emitovaného do ovzdusi vznika
rozkladem dusikatych organickych materiali z chovu
domécich zvirat. Zbyla ¢4st amoniaku je emitovana
pri spalovacich procesech nebo primyslové vy-
robé umélych zemédélskych hnojiv. Ukazuje se,
Ze k atmosférickym emisim amoniaku pfispiva také
automobilova doprava (vznik amoniaku v katalyza-
torech). Amoniak ma drazdivé G¢inky na oci, kizi
a dychaci cesty. Chronicka expozice zvySenym kon-
centracim miliZe zpusobovat bolesti hlavy a zvra-
ceni [20]. Amoniak se vyznamné podili na obtéZo-
vani obyvatelstva zapachem.

Monitoring amoniaku byl provozovan v roce 2004
na 3 lokalitich (dvé stanice CHMU a jedna sta-
nice ZU). Imisni limit zde nebyl s velkou rezervou
prekrocen. Nejvyssi denni hodnota byla namérena
na stanici Lovosice-MU (30 ug.m™).

2.2.2.13 Ammonia

Major part of ammonia emitted in the ambient air
is created by disintegration of nitrogenous organic
materials from domestic animals breeding. The
remaining amount is emitted through combustion
processes or production of fertilizers. It is apparent
that ammonia emissions in the ambient air are
contributed by vehicles (formation of ammonia in
catalytic convertors). Ammonia has irritating effects
on eyes, skin and respiratory system. Chronic expo-
sure to increased concentrations can cause headache
and vomiting [20]. Quite significant are ammonia
odour annoyance impacts on the population.

Ammonia monitoring was carried out at 3 locali-
ties in 2004 (2 CHMI stations and 1 ZU station).
The measured values remained well below the limit
value. The highest daily value was measured at the
station Lovosice-MU (30 ,ug.m'3 ).

Tab. 2.2.20 Stanice s nejvy$simi hodnotami dennich primérnych koncentraci amoniaku v ovzdusi
Tab. 2.2.20 Stations with the highest values of daily average concentrations of ammonia

in the ambient air

Méfici Metoda
Lokalita Okres Vlastnik program méreni Klasifikace bR 2 koncentra(_:e
KMPL . ID A , . PN Max. 24-h concentration
Locality District Owner | Measuring | Measuring | Classification [ m'3]
programme | method HO-
BMISA | Mikulov-Sedlec | 1135 | Breclav CHMU AMS CHLM B/R/A-NCI 16.5
UMOMA | Most 1005 | Most CHMU AMS CHLM B/U/R 15.6
Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004 92 CHMU - Informaéni systém kvality ovzdusi
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2.2.2.14 Trendy rocnich imisnich
charakteristik SO2, PM1g, NO2 a O3
za obdobi 1995-2004

Obr. 2.2.33 predklada trendy ro¢nich imisnich
charakteristik SO,, PMy, NO, a O3 v Ceské
republice za obdobi 1995-2004. Do roku 2000 je
v celé Ceské republice patrny klesajici trend ve
zneCisténi ovzdusi SO,, PM gy a NO,. V pripadé
SO, a PMj jde o velmi strmy pokles koncentraci
do roku 1999. V roce 2001 byl na celém uzemi
Ceské republiky ptivodni klesajici trend zastaven a
doslo naopak k mirnému vzestupu koncentraci SO,
a NO, a k vyraznému zvySeni znecisténi PM,.
V roce 2004 byl tento vzestupny trend ve znecis-
téni PM ;g a NO, zastaven a doSlo naopak k urci-
tému poklesu koncentraci PMy a NO, téméf na
urovenl roku 2001. Od roku 2003 je patrny mirny
pokles koncentraci SO,. Pokud se tyka zneciSténi
ovzdusi O3 je patrny klesajici trend do roku 1997.
V letech 1998-2002 koncentrace této latky stagno-
valy. V roce 2003 je patrny vzestup koncentraci
této latky na troven roku 1994. V roce 2004 vSak
z tohoto grafu vyplyva pokles Oz zhruba na tdro-
ven roku 2001.

Obr. 2.2.34 ukazuje trendy ro¢nich imisnich cha-
rakteristik SO,, PMp a NO, za obdobi 1995-2004
(PM(p od roku 1996) pro aglomerace: Praha,
Usti n. L., Ostrava a Brno. Do roku 1999 je v aglo-
meracich patrny vyrazny klesajici trend ve znecis-
téni ovzdusi SO, a PM, v pfipadé NO, se jedna
pouze o mirny pokles. V roce 2001 byl dosavadni
klesajici trend zastaven a doslo naopak k mirnému
vzestupu koncentraci SO, a NO, a k vyraznému
zvySeni zneciSténi PM;(, zejména v ostravské aglo-
meraci. V roce 2004 doSlo naopak ke sniZeni zne-
¢isténi ve vSech sledovanych zneciStujicich lat-
kach v aglomeracich s vyjimkou mirného vzestupu
koncentraci SO, v tustecké aglomeraci. Pficinou
zminéného poklesu v r. 2004 ve srovnani s r. 2003
bylo ovSem vysoké znecisténi v r. 2003 vzhledem
k extrémné nepfiznivym meteorologickym pod-
minkdm (extrémné& suchy rok).

2.2.2.14 Trends of annual air pollution
characteristics of SO,, PM,,, NO,
and O; for the period 1995-2004

Fig. 2.2.33 shows the trends of SO,, PM ;o NO> and
O3 annual air pollution characteristics in the Czech
Republic for the period of 1995-2004. Up to the
year 2000 air pollution caused by SO, PM ;o and
NO; had a decreasing trend in the whole Czech
Republic. In SO, and PMjy concentrations the
decline was very steep up to the year 1999. In 2001
the decreasing trend was interrupted in the whole
Czech Republic and, on the contrary, a slight
increase of SO, and NO, concentrations and a signi-
ficant increase of PM;y concentrations occurred.
In 2004 this increasing trend of air pollution caused
by PM ;o and NO; finished and, on the contrary,
certain decrease of PM ;o and NO, concentrations
occurred, reaching almost the levels of the year 2001.
Since 2003 a slight decrease of SO, concentrations
has been observed. In Oj there is an apparent
decreasing trend up to 1997. In 1998-2002 the Oj;
concentrations stagnated. In 2003 the measured con-
centrations increased to the levels reached in 1994.
In 2004, however, this graph shows that Oz decreased
approximately to the level of the year 2001.

Fig 2.2.34 shows the trends of SO,, PM ;9 and NO,
annual air pollution characteristics in 1995-2004
(PM;o since 1996) for the following agglomera-
tions: Prague, Usti n. L., Ostrava and Brno. Up to
1999 there was a significant decreasing trend in SO,
and PM;y concentrations in the agglomerations,
the NO, concentrations decreased only slightly.
In 2001 the decreasing trend was interrupted and,
on the contrary, the SO, and NO, concentrations
slightly increased; PM o concentrations increased
significantly, mainly in the Ostrava agglomera-
tion. In 2004, on the contrary, concentrations of
all substances monitored in the agglomerations
decreased with the exception of a slight increase
of SO, concentrations in the Usti n. L. agglomera-
tion. The cause of the mentioned decrease in the
year 2004 as compared to 2003 is to be found in
high air pollution levels in 2003 due to extremely
unfavourable meteorological conditions (extremely

dry year).
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Obr. 2.2.33 Trendy roénich charakteristik SO,, PM,,, NO, a O; v Ceské republice, 1995-2004
Fig. 2.2.33 Trends of SO,, PM,,, NO, and O3 annual characteristics in the Czech Republic,
1995-2004
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Obr. 2.2.34 Trendy ro¢nich charakteristik SO, PM;, a NO, v aglomeracich, 1995-2004
Fig. 2.2.34 Trends of 8O,, PM,, and NO, annual characteristics in agglomerations, 1995-2004
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2.2.3 Oblasti se zhorsenou kvalitou
ovzdusi z hlediska ochrany zdravi

Pro vymezeni z6n a aglomeraci se zhorSenou kva-
litou ovzdusi ve smyslu nového zdkona o ochrané
ovzdusi bylo podle imisnich limitd a mezi tole-
ranci, stanovenych novou legislativou, provedeno
pro jednotlivé stanice vyhodnoceni prekracovani
limitu pro ro¢ni primérné koncentrace SO,, PM,
NO,, olova, benzenu, benzo(a)pyrenu, kadmia,
arsenu, niklu, rtuti a amoniaku. Dale byly vypo-
Cteny Cetnosti prekracovani dennich limith pro
frakei PM g a SO,, Cetnosti pfekracovéani hodino-
vych imisnich limitd pro SO, a NO, a Cetnosti
prekracovani 8hodinovych imisnich limitd oxidu
uhelnatého a ozonu.

VySe popsanymi postupy mapovani byly pfipra-
veny mapy lUzemniho rozloZeni pfisluSnych cha-
rakteristik kvality ovzdusi (obr. 2.2.2, 2.2.6, 2.2.7,
2.2.10, 2.2.16, 2.2.20, 2.2.23, 2.2.26 a 2.2.31) pre-
zentované v predchozich ¢astech. Oblasti s hodno-
tami imisnich charakteristik vétSimi nezZ ptisluSné
imisni limity (Cervené, pripadné fialové vyznacené
oblasti) tak vymezuji oblasti se zhorSenou kvali-
tou ovzdusi. Tab. 2.2.21 shrnuje seznam oblasti
v Clenéni na kraje a okresy CR, kde byla podle
vysledku mapovani rozloZzeni imisnich charakte-
ristik prekrocena v roce 2004 urovenl imisnich li-
mitd pro ochranu zdravi s uvedenim procent pre-
kro¢eni pfislu§ného tizemi. Tab. 2.2.22 pak sumari-
zuje za rok 2004 oblasti prekroceni imisnich limith
véetné mezi tolerance pro ochranu zdravi. Tabulky
ukazuji procenta prekroceni pfislusnych imisnich
limitd pro odpovidajici izemi pro jednotlivé kom-
ponenty a imisni charakteristiky a v souhrnu jsou
pak uvedeny oblasti, ve kterych je prekrocen alespoii
jeden imisni limit nékteré z komponent. Procenta
prekroc¢eni uvedena v souhrnu v tab. 2.2.21 odpo-
vidaji procentim tzemi uvedeného administra-
tivniho celku, ve kterém je prekrocen aspoii jeden
imisni limit z uvedeného souboru limiti pro ochranu
zdravi. Mapa na obr. 2.2.35 znazoriiuje vymezeni
oblasti/obci se zhorSenou kvalitou ovzdusi vzhle-
dem k limitdm pro ochranu zdravi bez zahrnuti
ozonu v roce 2004.

Tabulka 2.2.23 pak ukazuje pro rok 2004 prekro-
¢eni cilového imisniho limitu O3 pro ochranu zdravi
v ramci krajii a okrestt CR, % plochy tizemniho
celku. Ozon je uveden v samostatném prehledu,
protoZe je ziejmé, Ze opatieni pro sniZeni kon-
centraci prekracujicich cilovy imisni limit, pripadné

2.2.3 Areas with deteriorated air quality
with regard to health protection

To delineate zones and agglomerations with dete-
riorated air quality in line with the new Clean Air
Act exceedences of annual average concentrations
of SOy, PM o, NO», lead, benzene, benzo(a)pyrene,
cadmium, arsenic, nickel, mercury and ammonia
were assessed for each station in accordance with
the limit values and margins of tolerance set by the
respective legislation. Frequencies of exceedence
of daily limit values for PM;y and SO, were
calculated, as also those of exceedence of hourly
limit values of SO, and NO, and frequencies of
exceedence of 8-hour limit values of CO and ozone.

The above mapping procedures were used for the
preparation of the maps of spatial distribution of the
respective air pollution characteristics (Figs. 2.2.2,
2.2.6, 2.2.7, 2.2.10, 2.2.16, 2.2.20, 2.2.23, 2.2.26
and 2.2.31) presented in the previous subchapters.
Areas with the values of air pollution characteristics
higher than the respective limit values (areas
marked in red or violet) delineate the areas with
deteriorated air quality. Table 2.2.21 brings the
overview of areas (listed according to regions and
districts) in which the limit value for the protec-
tion of health was exceeded in 2004 based on
the results of mapping air pollution characteristics
distribution. The exceedence percentage in the
respective territory is also presented. Table 2.2.22
summarises the areas of exceedences of health
protection limit values including the margins of
tolerance in 2004. The tables show the per cent
of exceedence of the respective limit values in the
given territory for individual components and air
pollution characteristics and summarize the areas
in which at least one limit value of the given com-
ponents was exceeded. The percentages of excee-
dences presented in the overview in Table 2.2.21
correspond to the percentages of the territories of
the given administrative unit in which at least one
air pollution limit value of the set of limit values
for the protection of health was exceeded. The map
in Fig. 2.2.35 depicts the delineation of areas/basic
administrative units with deteriorated air quality
with regard to the limit values for the protection
of health, excluding ozone) in 2004.

Table 2.2.23 shows the 2004 exceedence of the
target limit value for ozone for the protection of
health in the regions and districts of the Czech
Republic and the share (%) of the respective terri-
tory. Ozone is presented separately, as it is evident

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004
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dlouhodobé imisni cile pro ozon, mé spiSe smysl
pfijimat na regiondlni a narodni drovni. Oblasti se
zhorSenou kvalitou ovzdus$i vzhledem k cilovému
imisnimu limitu pro ozon pro ochranu zdravi jsou
prezentovany mapou na obr. 2.2.20.

Mapa na obr. 2.2.36 znazoriiuje vymezeni oblasti/
obci se zhorsenou kvalitou ovzdusi vzhledem k li-
mitim pro ochranu zdravi se zahrnutim ozonu.

that the measures aimed at the decrease of ozone
concentrations exceeding the target limit value or
the long-term air pollution targets, should be taken
at the regional and national level. The areas with
deteriorated air quality with regard to the target
limit value for the protection of health are presented
in the map (Fig. 2.2.20).

The map in Fig. 2.2.36 presents the areas/admi-
nistrative units with deteriorated air quality with
regard to health protection limit values incl. ozone.

Tab. 2.2.21 Pfekroéeni LV v ramci kraja a okresi CR, % plochy tizemniho celku, 2004
Tab. 2.2.21 LV exceedences in the regions and districts of the Czech Republic,
% of the area of the administrative unit, 2004

Benzen
NO, PMio | PMio co Benzene| BaP Cd
)
3 & -
8 | -8 | E¢ e S| =8 | 287 | 230
R » D S» = © > > »
Kraj Okres el |28 | Exc |ES25 5| BS% | ESE | ESE | 5o4hm
A o s 1 505 | ce=>|oa8535 S5%€E ) 5892 5%0
Region District S22 | 532  Ix2 | O N‘O B5| S8o| 58> ‘6_‘“3 Total
— = — = C\l(\l : X = O —_ = = —_ = — =
539|539 | 58 83855 530 533|5%s
© S A <IN ET A | EXSE 2 05 o So o So
= = g - S = C = C = C
[ [ 3 o DA < T A T A
<
@3
()
Praha 6.44 7.46 26.39 0.99 - 62.29 - 65.70
Prague Hlavni mésto Praha 6.44 7.46 | 26.39 0.99 - 62.29 - 65.70
Stiedocesky - 0.15 1.47 - - 0.33 - 1.85
Central Bohemian Beroun _ _ 6.65 _ _ _ _ 6.65
Kladno - 1.14 12.25 - - 0.02 - 12.28
Mélnik - 0.69 - - - - - 0.69
Mlada Boleslav - 0.37 1.50 - - - - 1.61
Praha-vychod - - - - - 2.63 - 2.63
Praha-zapad - - 0.34 0.01 - 3.48 - 3.82
Pribram - - 0.05 - - - - 0.05
Rakovnik - - 1.46 - — - - 1.46
Jihocesky - 0.01 0.17 - - - - 0.17
South Bohemian | 1., - 015 | 127 - - - - 1.27
Plzernisky - - 0.34 - - 0.92 - 0.99
Pizert Plzen-jih - - 0.01 - - 003 | - 0.03
Plzen-mésto - - 18.79 - - 47.86 - 51.45
Plzen-sever - - - - - 0.25 - 0.25
Rokycany - - - - - 0.01 - 0.01
Karlovarsky - - 0.05 - - - - 0.05
Karlovy Vary Karlovy Vary - - 0.11 - - - - 0.11
Ustecky - 0.67 9.89 - - 1.59 - 11.22
Ustinad Labem |y, - 043 | 220 - - - - 2.20
Chomutov - - 6.07 - - - - 6.07
Litoméfice - - 27.54 - - - - 27.54
Louny - - 3.70 - - - - 3.70
Most - 3.85 12.21 - - - - 12.21
Teplice - - 11.71 - - 2.98 - 13.19
Usti nad Labem - 3.45 3.20 - - 17.48 - 18.96
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> Q )E % o O ) Do )
Kraj Okres BET | PG| 88% ES 285 8 §""E g §I§ g ?i Souhm
Region District 2 § =) ‘EE =) § '§l o %’_ fi_: 5:_ §' ‘g(E ) ”g_(i, I 2 E, 2| Total
539|539 | 558 83855/ 53-| 538|538
SRS BB S TET| 58" BER | °R%
8%0 [eo) @ A
™
Liberecky - - 0.43 - - - 1.45 1.89
Liberec Jablonec nad Nisou | - - - - - - 1144 | 11.44
Liberec - - 1.50 - - - - 1.50
Kralovéhradecky - - 0.07 - - 1.35 - 1.35
Hradec Krdlové | jec Kralove - - 0.46 - - 732 | - 7.32
Pardubicky - - - - - 0.03 - 0.03
Pardubice Pardubice - - - - - 020 | - 0.20
Vysocina - - 0.05 - - 0.01 - 0.07
Vysocina Jihlava - - - - - 007 | - 0.07
Zdar nad Sazavou - - 0.23 - - - - 0.23
Jihomoravsky - - 0.75 - - - - 0.75
South Moravian | g|ancko - - 0.85 - - - - 0.85
Brno-mésto - - 10.03 - - - - 10.03
Brno-venkov - - 1.97 - - - - 1.97
Olomoucky - 0.23 6.59 - - - - 6.59
Olomouc Olomouc - - 2.48 - - - - 2.48
Prostéjov - - 7.40 - - - - 7.40
Prerov - 1.36 22.06 - - - - 22.06
Sumperk - - 3.86 - - - - 3.86
Moravskoslezsky - 12.50 21.64 - 1.97 25.71 - 28.75
Moravian-Silesian | ¢, o\ \istek - 1539 | 31.62 - 100 | 2932 | - 36.52
Karvina - 96.68 99.29 — 6.82 | 100.00 - 100.00
Novy Ji¢in - 0.05 21.89 - - 24.19 - 31.21
Opava - 0.51 3.61 — 0.01 23.61 — 24.65
Ostrava-mésto - 71.98 98.48 - 33.93 | 100.00 - 100.00
Zlinsky - - 5.82 - - - - 5.82
Zlin KroméFiz - - 0.87 - - - - 0.87
Uherské Hradisté - - 2.93 - - - - 2.93
Vsetin - - 7.34 - - - - 7.34
Zlin - - 10.73 - - - - 10.73
Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004 98 CHMU - Informaéni systém kvality ovzdusi

Air Pollution in the Czech Republic 2004 CHMI - Air Quality Information System



IMISE - Ceska republika
AIR POLLUTION - Czech Republic

Tab. 2.2.22 Pfekroéeni LV+MT v ramci krajii a okresti CR, % plochy tizemniho celku, 2004

Tab. 2.2.22 LV+MT exceedences in the regions and districts of the Czech Republic,

% of the area of the administrative unit, 2004

PM;o PM;o Cd
- @ . 0o = )
Kraj Okres GE; 39 S, xe % S E % 59 S) Souhrn
Region District 5 g ;:‘: S— E gc E % 5 & g g § Total
é‘“m; 8&%’35“}'\’ ,§“’mg
= A q = A
Praha 4.84 12.68 - 12.88
Prague Hlavni mésto Praha 4.84 12.68 - 12.88
Stredocesky 0.10 0.72 - 0.75
Central Bohemian Beroun _ 101 _ 101
Kladno 1.14 9.07 - 9.07
Mladéa Boleslav 0.28 0.75 - 1.03
Praha-zapad - 0.01 - 0.01
Jihocesky 0.01 0.01 - 0.01
South Bohemian | 14y, 0.15 0.15 - 0.15
Plzenisky - 0.05 - 0.05
Pizert Plzefi-mésto - 2.90 - 2.90
Ustecky 0.43 3.81 - 3.99
Ustinad Labem  |'pci 0.43 0.66 - 0.66
Chomutov - 1.37 - 1.37
Litoméfice - 11.39 - 11.39
Most 1.28 7.07 - 7.07
Teplice - 6.17 - 6.17
Usti nad Labem 3.20 1.23 - 3.45
Liberecky - - 0.40 0.40
Liberec Jablonec nad Nisou - - 3.24 3.24
Jihomoravsky - 0.20 - 0.20
South Moravian | g, mesto - 3.23 - 3.23
Brno-venkov - 0.58 - 0.58
Olomoucky 0.15 3.43 - 3.43
Olomouc Olomouc - 0.40 - 0.40
Prostéjov - 1.82 - 1.82
Prerov 0.89 17.21 - 17.21
Sumperk - 0.30 - 0.30
Moravskoslezsky 9.36 16.92 - 18.14
Moravian-Silesian | ¢ oy Mistek 9.97 23.43 - 26.09
Karvina 86.01 85.31 - 95.12
Novy Ji¢in - 11.44 - 11.44
Opava 0.05 2.56 - 2.56
Ostrava-mésto 43.02 97.55 - 97.55
Zlinsky - 2.11 - 2.11
Zlin Uherské Hradisté - 2.93 - 2.93
Vsetin - 1.30 - 1.30
Zlin - 3.86 - 3.86
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Tab. 2.2.23 PFekroéeni cilového imisniho limitu O3 pro ochranu zdravi v ramci kraji a okrest CR,
% plochy uzemniho celku, 2004

Tab. 2.2.23 Target ozone limit value exceedences for the protection of health in the regions
and districts of the Czech Republic, % of the area of the administrative unit, 2004

O3 O3
max. denni max. denni
Kraj Okres 8h klouzavy primeér Kraj Okres 8h klouzavy primeér
Region District max. daily Region District max. daily
8-h running average 8-h running average
>120 pg.m > 120 pg.m
Praha 100.00 Kralovéhradecky 100.00
Prague Hlavni mésto Praha 100.00 Hradec Krélové Hradec Kralové 100.00
Stfedodesky 99.87 Ji¢in 100.00
Central Bohemian | Benegov 100.00 Néachod 100.00
Beroun 100.00 Rychnov n. Knéznou 100.00
Kladno 100.00 Trutnov 100.00
Kolin 100.00 Pardubicky 100.00
Kutna Hora 100.00 Pardubice Chrudim 100.00
Mélnik 100.00 Pardubice 100.00
Mlada Boleslav 98.68 Svitavy 100.00
Nymburk 100.00 Usti nad Orlici 100.00
Praha-vychod 100.00 Vysoéina 99.70
Praha-zépad 100.00 Vysoéina Havligkav Brod 100.00
PFibram 100.00 Jihlava 98.30
Rakovnik 100.00 Pelhfimov 100.00
Jihodesky 100.00 Trebic 100.00
South Bohemian | Ceské Budgjovice 100.00 Zdar nad Sazavou 100.00
Cesky Krumlov 100.00 Jihomoravsky 100.00
Jindfichav Hradec 100.00 South Moravian | Blansko 100.00
Pisek 100.00 Brno-mésto 100.00
Prachatice 100.00 Brno-venkov 100.00
Strakonice 100.00 Breclav 100.00
Tabor 100.00 Hodonin 100.00
Plzefisky 96.62 Vyskov 100.00
Plzeri Domazlice 100.00 Znojmo 100.00
Klatovy 100.00 Olomoucky 100.00
Plzen-jih 96.12 Olomouc Jesenik 100.00
Plzen-mésto 11.00 Olomouc 100.00
Plzen-sever 93.83 Prostéjov 100.00
Rokycany 98.18 Pferov 100.00
Tachov 100.00 Sumperk 100.00
Karlovarsky 100.00 Moravskoslezsky 98.62
Karlovy Vary Cheb 100.00 Moravian-Silesian | Bruntal 100.00
Karlovy Vary 100.00 Frydek-Mistek 97.48
Sokolov 100.00 Karvina 98.83
Ustecky 98.86 Novy Ji¢in 100.00
Usti nad Labem Décin 100.00 Opava 98.37
Chomutov 100.00 Ostrava-mésto 90.12
Litoméfice 98.41 Zlinsky 97.59
Louny 100.00 Zlin KroméFiz 99.65
Most 100.00 Uherské Hradisté 100.00
Teplice 100.00 Vsetin 100.00
Usti nad Labem 89.04 Zlin 91.08
Liberecky 97.52
Liberec Ceska Lipa 100.00
Jablonec nad Nisou 99.88
Liberec 91.63
Semily 100.00
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, 2004

i ozonu
Fig. 2.2.35 Areas/basic administrative units with deteriorated air quality with regard to health protection limit values, ozone excluded, 2004
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2.2.4 Kvalita ovzdusi vzhledem k imisnim
limitdm pro ochranu ekosystému
a vegetace

Vedle imisnich limitli pro ochranu zdravi zavadi
nova nérodni legislativa, v souladu se smérnicemi
EU, i imisni limity pro ochranu ekosystémi a ve-
getace. Tyto limity pfehledné uvadi tab. 2.2.24.

2.2.4 Air quality with regard to the limit
values for the protection
of ecosystems and vegetation

Besides the limit values for the protection of health
the new national legislation introduces, in compliance
with EU Directives, also the limit values for the pro-
tection of ecosystems and vegetation. The survey
of the limits is presented in the Table 2.2.24.

Tab. 2.2.24 Limitni hodnoty pro ochranu ekosystém a vegetace podle nafizeni viady
€. 350/2002 Sb., kterym se stanovi imisni limity a podminky a zplisob sledovani,
posuzovani, hodnoceni a fizeni kvality ovzdusi

Tab. 2.2.24 The limit values for the protection of ecosystems and vegetation pursuant
to the Government Order No. 350/2002 Coll. setting forth limit values and procedures
of monitoring, assessment, evaluation and management of air quality

Mez Mez pro posuzovani Tormi
AT y imitni Assessment threshold cmmin
Znevc,:lsfvupm Casovy interval L|m|_tn[ hodnota tolera_nce > - dosazeni LV
pfimés Averaging interval Limit value Margin of Horni Dolni Date for
Pollutant tolerance Upper Lower | achieving LV
MT UAT LAT
zimni obdobf
80, winter season 20 pg.m? - 12 pg.m 8 ug.m=> 2002
(1.10.-31.3)
NO kalendarni rok 30 pg.m - 24pgm®  |195pgm®| 2002
x calendar year HO- HO- - HO-
AOTA40, vypocten z 1hod. hodnot v obdobi
kvéten-Cervenec, primér za 5 let -3 _ 3 _
Os AOTA40, calculated from 1h values in the 18 000 pg.m™h 6000 pg.m™=h 1.1.2010
period May-July, average for 5 years
EKO (EKO zéna / zone)

Chranéna tzemi z hlediska limit( pro ochranu ekosystém a vegetace:
Uzemi, na nichz musi byt podle nafizeni viady dodrzovany imisni limity pro ochranu ekosystému a vegetace:
a) uzemi narodnich parkd (NP) a chranénych krajinnych oblasti (CHKO)

b) uzemis nadmorskou vySkou 800 m n.m. a vyssi

c) ostatni vybrané lesni oblasti podle publikace ve Véstniku MZP

Protected areas with regard to the limit values for the protection of ecosystems and vegetation:
Territories in which the Government Order requires meeting the limit values for the protection of ecosystems and vegetation:

a) national parks (NP) and protected landscapes (CHKO)
b) territories with the altitude > 800 meters

c) other selected forested areas published in the Bulletin of the Ministry of the Environment

Uzemi, na nichz musi byt podle nafizeni vlady
dodrZovany imisni limity pro ochranu ekosystému
a vegetace (EKO zo6ny), jsou:

a) uzemi néarodnich parkii a chranénych krajin-
nych oblasti
b) tzemi s nadmotskou vySkou 800 m n.m. a vyssi

c) ostatni vybrané lesni oblasti podle publikace
ve Véstniku MZP.

V obrazcich jsou tato tzemi zvI4sté vyznacena a
specifikovana v legendé€. Chranéné krajinné oblasti,
které jsou v ndvrhu, ale ke konci r. 2004 nedoslo
k jejich vyhlaseni, nejsou v mapach vyznaceny.

Territories in which the Government Order requires
meeting the limit values for the protection of eco-
systems and vegetation (EKO zones):

a) national parks and protected landscape areas
b) territories with the altitude > 800 meters
c) other selected forested areas published in the

Bulletin of the Ministry of the Environment.

The above territories are highlighted in the maps
and specified in the legend. The maps do not cover
the proposed (not declared by the end of 2004)
protected landscape areas.

CHMU - Informaéni systém kvality ovzdusi
CHMI - Air Quality Information System

103

Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004
Air Pollution in the Czech Republic 2004



IMISE - Ceska republika
AIR POLLUTION - Czech Republic

2.2.4.1 Oxid siFicity

Vysledky monitorovani znecisténi ovzdusi oxidem
sifi¢itym ve vztahu k imisnimu limitu pro ochranu
ekosystémd jsou prezentovany v tab. 2.2.25 a na
obr. 2.2.37 a 2.2.38. Z celkového poctu 21 stanic
klasifikovanych jako venkovské — EKO (stanice
v EKO z6n4ch spliiuji z hlediska umisténi alespon
1 vyse uvedenou podminku a, b, c), ze kterych byla
dodéana platné data pro rok 2004, nedo$lo na zZadné
stanici k prekroCeni limitu pro ro¢ni primérnou
koncentraci. Rovnéz 7Zadnad EKO stanice nevyka-
zovala prekroceni imisniho limitu pro zimni pri-
mérnou koncentraci 2004/2005 (tab. 2.2.25).

Z obr. 2.2.37 je patrné vyrazné zlepSeni kvality
ovzdusi vzhledem k znecisténi oxidem sifi¢itym po
roce 1997 v souvislosti s nabytim t¢innosti zdkona
¢. 309/1991 Sb. a splnénim predepsanych emis-
nich limit ke konci roku 1998. V zimnim priméru
2004/2005 bylo na vétsiné venkovskych stanic za-
znamenano mirné sniZeni znecisténi SO,, coZ prav-
dépodobné souvisi s pon¢kud zvySenou teplotou
oproti prfedchozimu zimnimu obdobi 2003/2004.

Mapa na obr. 2.2.38 ukazuje, Ze k prekracovani
tohoto imisniho limitu do$lo v roce 2004 zcela oje-
dinéle a v oblastech, které nepatii mezi vymezena
tizemi pro ochranu ekosystémi a vegetace, déle
pak na velmi malé ¢asti Krusnych hor a Ceského
sttedohofi, kde prekroceni imisniho limitu nedo-
sahuje ani 0,05 % rozlohy vymezenych tizemi pro
ochranu ekosystémi a vegetace. Pon¢kud zvy-
Sené koncentrace SO, v hodnotiach 12-20 pg.m'3
v oblasti vychodnich Cech byly vypocitiny nume-
rickym modelem. Pro konstrukci mapy byly po-
uzity vSechny stanice méfici SO,, bodovymi znac-
kami jsou vyznaCeny pouze stanice venkovské,
urcené pro hodnoceni ekosystému a vegetace.

2.2.4.1 Sulphur dioxide

The results of air pollution monitoring with regard
to the limit value for the protection of ecosystems
is shown in the Table 2.2.25 and in Figs. 2.2.37 and
2.2.38. None of the total number of 21 stations classi-
fied as rural — EKO (stations in the EKO zones meet
at least one of the above a, b, ¢ condition), which
supplied data valid for the year 2004, reported the
exceedence of the limit value for annual average
concentration. Similarly, no EKO station reported
the limit value exceedences for the 2004/2005 winter
average concentration (Table 2.2.25).

Fig. 2.2.37 demonstrates the significant improve-
ment of air quality with regard to sulphur dioxide
after 1997 in connection with coming into force
of the Act No. 309/1991 Coll. and meeting the set
emission limit values by the end of 1998. Most rural
stations recorded slight decline in SO, pollution
in the 2004/2005 winter average, which is probably
connected with somewhat higher temperatures as
compared to the previous winter period 2003/2004.

The map in Fig. 2.2.38 shows that in 2004 excee-
dences of the limit value occurred only occasionally
and in the areas which are not included within the
defined territories for the protection of ecosystems
and vegetation, further in very small parts of the
Krusné hory Mts. and Ceské stiredohori Mts., where
the limit value exceedences do not reach even
0.05 % of the area of the defined territories for
the protection of ecosystems and vegetation. Some-
what increased SO, concentrations ranging between
12-20 ,ug.m'3 in the area of eastern Bohemia were
calculated using the numerical model. The map
was constructed from the data of all the stations
measuring SO,. The spot symbols highlight only
the rural stations determined for the assessment
of ecosystems and vegetation.
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Tab. 2.2.25 Stanice s nejvy$Simi hodnotami zimnich priméri koncentraci oxidu sifi¢itého
na venkovskych stanicich, 2004/2005

Tab. 2.2.25 Stations with the highest values of winter averages of SO2 concentrations
at rural stations, 2004/2005

. Méfici | Metoda | A ongantrace
KMPL | [0y | D | Distiot | Owner | Moasuring | Measaring | Classication | EKO | Winter average
programme | method concentr_a3tlon
[ug.-m™]
UKRUA | Krupka 1007 | Teplice CHMU | AMS UVFL B/R/N-NCI EKO 18.6
UHJIM | Horni Jifetin 34 | Most CHMU | Manual IC B/R/N-NCI EKO 13.3
UMEDA | Médénec 1000 | Chomutov CHMU | AMS UVFL B/R/ANI-NCI | EKO 11.9
URVHA | Rudolice v Horach | 1317 | Most CHMU | AMS UVFL B/R/N-REG | EKO 11.9
TSTDA | Studénka 1074 | Novy Jigin CHMU | AMS UVFL B/R/A-NCI - 11.3
UTUSA | Tusimice 1002 | Chomutov CHMU | AMS UVFL B/R/IA-NCI - 9.9
USMOM | Smolnice 590 | Louny CHMU | Manual WGAE B/R/NA-NCI - 9.6
UVALA | Valdek 1015 | Décin CHMU | AMS UVFL B/R/AN-NCI - 9.6
LFRUA | Frydlant-Udoli 1018 | Liberec CHMU | AMS UVFL B/R/AN-NCI - 8.9
HKRYA | Krkono$e-Rychory | 1110 | Trutnov CHMU | AMS UVFL B/R/N-REG | EKO 8.5
UMILM | MileSovka 57 | Litoméfice CHMU | Manual WGAE B/R/N-REG | EKO 7.6
USJTM | Strojetice 1306 | Louny CHMU | Manual WGAE B/R/AN-NCI - 7.5
TBKRA | Bily Kfiz 1214 | Frydek-Mistek | CHMU | AMS UVFL B/R/N-REG | EKO 7.4
BMISA | Mikulov-Sedlec 1135 | Bfeclav CHMU | AMS UVFL B/R/A-NCI - 6.7
MBELM | Bélotin 1473 | Pierov CHMU | Manual IC B/R/A-NCI - 6.4
KKOLM | Kolova 162 | Karlovy Vary | VULHM | Manual WGAE B/R/N-NCI - 5.6
MJESA | Jesenik 1080 | Jesenik CHMU | AMS UVFL B/R/N-NCI - 5.3
ULPNM | Lipnice 1303 | Décin CHMU | Manual WGAE B/R/NA-REG | EKO 4.9
TCELM | Celadna 1356 | Frydek-Mistek | CHMU | Manual IC B/R/N-NCI - 4.9
HUPIM | Upice 362 | Trutnov CHMU | Manual WGAE B/R/N-NCI - 4.8
JKOSA | KoSetice 1138 | Pelhfimov CHMU | AMS UVFL B/R/AN-REG | - 4.7
ENEDM | Nedvézi 1171 | Svitavy CHMU | Manual WGAE B/R/N-REG - 4.6
LHPOM | Horni Police 1281 | Ceska Lipa CHMU | Manual WGAE B/R/N-NCI | EKO 4.5
UDOKM | Doksany 80 | Litoméfice CHMU | Manual WGAE B/R/NA-NCI - 4.3
KPRBA | Pfebuz 1033 | Sokolov CHMU | AMS UVFL B/R/AN-REG | EKO 4.3
KSUCM | Sucha 1474 | Chomutov VULHM | Manual WGAE B/R/N-REG | EKO 4.3
HSLVM | Slavny 1354 | Nachod CHMU | Manual WGAE B/R/N-NCI EKO 3.7
TLHOM | Lysa hora 111 | Frydek-Mistek | CHMU | Manual IC B/R/N-REG | EKO 3.6
LPVEM | Panska Ves 1304 | Ceska Lipa CHMU | Manual WGAE B/R/N-NCI | EKO 3.5
KHLAM | Horni Lazy 170 | Cheb VULHM | Manual WGAE B/R/N-REG | EKO 2.7
KSTUM | Studenec 156 | Sokolov VULHM | Manual WGAE B/R/N-REG | EKO 2.4
MKUNM | Kungice 1451 | Sumperk VULHM | Manual WGAE B/R/N-REG - 2.1
CCHUA | Churanov 1102 | Prachatice CHMU | AMS UVFL B/R/N-REG | EKO 1.9
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Obr. 2.2.37 Zimni pramérné koncentrace oxidu sifi¢itého v letech 1992/1993-2004/2005
na vybranych stanicich
Fig. 2.2.37 Winter average concentrations of SO, in 1992/1993-2004/2005 at selected stations
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Fig. 2.2.38 Field of average concentration of SO, in the winter period 2004/2005
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2.2.4.2 Oxidy dusiku

Tab. 2.2.26 a obr. 2.2.39 a 2.2.40 prezentuji situaci
zneci$téni NOy ve vztahu k ochrané vegetace. Ro¢ni
limit NOy (30 pg.m'3) nebyl v roce 2004 prekrocen
na zadné stanici, klasifikované jako venkovska —
EKO. V tabulce i mapé jsou pro rok 2004 zahr-
nuty také venkovské stanice méfici NO,, jelikoz
rozdil proti koncentracim NOy je ve volné krajiné
zanedbatelny.

V roce 2004 doslo na vétsin€ venkovskych stanic
k velmi mirnému sniZeni ro¢ni primérné koncen-
trace NOy (obr. 2.2.39). Jak je patrné z mapy na
obr. 2.2.40, na velmi omezenych lokalitich uzemi
vymezeného nafizenim vlady pro ochranu vegetace
doslo na 0,75 % rozlohy takto vymezenych uzemi
k prekroceni pfislusnych limitd NO, pro ochranu
ekosystémll a vegetace. K tomuto prekracovani
dochazi ojedinéle zejména v severnich Cechéch,
v malé &asti Krudnych hor a Ceského stiedohoii a
ve Stfedoceském kraji.

Pro konstrukci mapy pole NO, byly pouzity vSechny
stanice méfici NOy véetné venkovskych stanic mé-
ficich NO,. Na map¢ jsou formou bodovych znacek
vyznadeny pouze stanice venkovské, urcené pro
hodnoceni ekosystémil a vegetace.

Konstrukce mapy pole NO, zahrnuje kombinaci
méfeni a modelovani, v roce 2004 jsou podrobnéji
zahrnuty vysledky modelovani z dopravy neZ v uply-
nulych letech. Vzhledem k méfitku modelovani
nejsou zahrnuty vSechny tuseky silnic nizSich ka-
tegorii. VyS$si koncentrace této latky mohou byt
i v blizkosti mistnich komunikaci v obcich s inten-
zivni dopravou a hustou mistni dopravni siti.

2.2.4.2 Nitrogen oxides

Table 2.2.26 and Figs. 2.2.39 and 2.2.40 present
the situation of ambient air pollution caused by NO,
with regard to vegetation protection. In 2004 the
annual NO, limit (30 /,zg.m’3 ) was not exceeded at
any station classified as rural — EKO. Both the
table and the map for the year 2004 include also
the rural stations measuring NO», as the difference
between NO, and NO, concentrations is negligible
in the open landscape.

In 2004 very slight decrease of annual average
NO, concentration occurred at most rural stations
(Fig. 2.2.39). As it is evident from the map in
Fig. 2.2.40, in very limited localities of the territory
defined by the Government Order on the protection
of vegetation, 0.75 % of the area of the defined
territory recorded the exceedence of the respective
NO, limit values for the protection of ecosystems
and vegetation. The occasional exceedences occurred
mainly in northern Bohemia, in several small parts
of the Kruiné hory Mts. and the Ceské stiedohoii
Mts. and in the Central Bohemian Region.

For the construction of the map of the field of NO,
concentrations all stations measuring NO, were
used including the rural stations measuring NO>.
The spot symbols highlight only the rural stations
determined for the assessment of ecosystems and
vegetation.

The construction of the map of the field of NO,
concentrations is based on the combination of
measurement and modelling results; in 2004 the
results of traffic-oriented modelling are applied
in more details than in the previous years. With
regard to the scale of modelling not all sections of
roads of lower categories are included. The higher
NO,, concentrations can occur also in the vicinity of
local communications in the villages with intensive
traffic and dense local transport network.
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Tab. 2.2.26 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci na venkovskych
stanicich, oxidy dusiku
Tab. 2.2.26 Stations with the highest values of annual average concentrations at rural stations, NOx

— 3 Roéni
KMPL Lokali'ta D O'kre_s Vlastnik p':ggzl:% “42%?1? \'\/Ae?i%eigg Kgﬁzzﬁ,ﬁe EKO ko;c;?:;;a;ce
Locality District Owner | Measuring | Measuring | Measured i AT
programme | method | pollutant i
[ug.m™]
TVERA | Vériovice 1072 | Karvina CHMU | AMS CHLM NO, B/R/AI-NCI - 23.7
UKRUA | Krupka 1007 | Teplice CHMU | AMS CHLM NO, B/R/N-NCI | EKO 21.0
EMTRM | MOYSKE | 1495 | Svitavy CHMU| Manual | GUAJA | NO, B/RIN-NCI | — 21.0
MBELM | Bélotin 1473 | Pierov CHMU | Manual GUAJA NO, B/R/A-NCI - 19.8
UTUSA | TuSimice 1002 | Chomutov CHMU | AMS CHLM NO, B/R/IA-NCI - 19.4
TSTDA | Studénka 1074 | Novy Ji¢in CHMU | AMS CHLM NO, B/R/A-NCI - 19.2
UDOKM | Doksany 80 | Litoméfice CHMU | Manual GUAJA NO, B/R/NA-NCI - 18.0
ESEZM | Sezemice 1346 | Pardubice CHMU | Manual GUAJA NO, B/R/N-NCI - 17.7
HVELM | Velichovky 539 | Nachod CHMU | Manual GUAJA NO, B/R/N-NCI - 16.4
UHJIM | Horni Jifetin 34 | Most CHMU | Manual GUAJA NO, B/R/N-NCI EKO 16.3
LRADM | Radimovice 1307 | Liberec CHMU | Manual GUAJA NO, B/R/NA-NCI - 16.2
LHPOM | Horni Police | 1281 | Ceska Lipa | CHMU| Manual GUAJA | NO, B/R/N-NCI | EKO 16.1
UVALA | Valdek 1015 | Décin CHMU | AMS CHLM NO, B/R/AN-NCI - 15.4
SROZM | Rozdalovice 1337 | Nymburk CHMU | Manual GUAJA NO, B/R/A-NCI - 15.4
TCELM | Celadna 1356 | Frydek-Mistek| CHMU | Manual GUAJA NO, B/R/N-NCI - 15.2
UMEDA | Médénec 1000 | Chomutov CHMU | AMS CHLM NO, B/R/ANI-NCI | EKO 14.4
TNUJM Ei\;zl’lunkova 1357 | Frydek-Mistek| CHMU | Manual GUAJA NO, B/R/N-REG - 14.4
MDSTM | Dolni Studénky| 1358 | Sumperk CHMU| Manual GUAJA | NO, B/R/A-NCI - 14.2
UMILM | MileSovka 57 | Litomeéfice CHMU | Manual GUAJA NO, B/R/N-REG | EKO 13.7
JDUKM | Dukovany 1498 | Trebi¢ CHMU | Manual GUAJA NO, B/R/A-REG - 13.7
BMISA | Mikulov-Sedlec| 1135 | Breclav CHMU| AMS CHLM NO, B/R/A-NCI - 13.2
URVHa | Rudolce 1317 | Most CHMU | AMS CHLM | NO, B/RIN-REG |EKO|  13.0
USMOM | Smolnice 590 | Louny CHMU | Manual GUAJA | NO, B/R/NA-NCI | — 13.0
LSOUA | Sous 1022 | JaRIONEC - vy | Ams CHLM | NO, B/RIN-REG |EKO|  11.4
nad Nisou
EUORM | Usti nad Orlici | 1338 | Usti nad Orlici| CHMU | Manual GUAJA NO, B/R/A-NCI - 11.4
BLOCM | Lov¢ice 1470 | Hodonin CHMU | Manual GUAJA NO, B/R/AN-REG| - 111
USJTM | Strojetice 1306 | Louny CHMU| Manual | GUAJA | NO, B/R/AN-NCI | — 11.0
ULPNM | Lipnice 1303 | Décin CHMU | Manual GUAJA NO, B/R/NA-REG| EKO 10.9
LFRUA | Frydlant-Udoli | 1018 | Liberec CHMU | AMS CHLM NO, B/R/AN-NCI - 10.7
TSHOM | Svétla Hora 1192 | Bruntal CHMU | Manual GUAJA NO, B/R/NA-REG| - 10.5
ESVRA | Svratouch 1139 | Chrudim CHMU | AMS CHLM NO, B/R/AN-REG| EKO 10.3
KPRBA | Prebuz 1033 | Sokolov CHMU | AMS CHLM NO, B/R/AN-REG| EKO 10.1
LPVEM | Panska Ves | 1304 | Ceska Lipa | CHMU| Manual GUAJA | NO, B/R/N-NCI | EKO 9.9
HKRYA g;kc%r(‘)?;e 1110 | Trutnov CHMU | AMS CHLM | NO, B/R/N-REG | EKO 9.2
JKOSA | KoSetice 1138 | Pelhfimov CHMU | AMS CHLM NO, B/R/AN-REG| - 9.2
HSERA | Serlich 1111 EgghQ:ginou CHMU | AMS CHLM | NO, B/R/N-REG | EKO 9.1
MJESA | Jesenik 1080 | Jesenik CHMU | AMS CHLM NO, B/R/N-NCI - 7.9
TBKRA | Bily Kfiz 1214 | Frydek-Mistek| CHMU | AMS CHLM NO, B/R/N-REG | EKO 7.7
TCERM | Cervena 625 | Opava CHMU | Manual GUAJA NO, B/R/N-REG - 7.3
CCHUA | Churanov 1102 | Prachatice CHMU | AMS CHLM NO, B/R/N-REG | EKO 54
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Obr. 2.2.39 Roé&ni pramérné koncentrace NOy a NO, v letech 1992-2004 na vybranych stanicich
Fig. 2.2.39 Annual average concentrations of NOy and NO, in 1992-2004 at selected stations
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Obr. 2.2.40 Pole ro€ni pramérné koncentrace oxidu dusiku v roce 2004
Fig. 2.2.40 Field of annual average concentration of NO, in 2004
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2.2.4.3 Pfizemni ozon

Pro hodnoceni ochrany vegetace pfed nadmérnymi
koncentracemi ozonu vyuzivd ndrodni legislativa
ve shodé s piislu$nou smérnici EU expozi¢ni index
AOT40?. Piehled stanic s nejvysSimi hodnotami
expozi¢niho indexu AOT40 uvadi tab. 2.2.27. Z cel-
kového poctu 27 venkovskych a predméstskych sta-
nic, pro které je podle legislativy relevantni vypo-
¢et AOT40, doslo v roce 2004 (jedna se o pramér
za roky 2000-2004) k prekroceni cilového imisniho
limitu pro ochranu vegetace pro ozon na 17 lokali-
tach. Cilovy imisni limit pro ochranu vegetace byl
prekrocen v priméru za totéZ obdobi na 8 z 9 lo-
kalit méficich na dzemi definovaném nafizenim
vlady, na kterém nemd dojit k prekroceni limitu
pro ochranu vegetace (ty jsou v tabulce oznaceny
v poslednim sloupci kddem EKO). Obr. 2.2.41 zna-
zorfiuje hodnoty expozi¢niho indexu AOT40 v prii-
méru za 5 let (min. 3 roky) na vybranych stanicich
v obdobi 1995-2004.

Uzemni rozloZeni expozi¢niho indexu AOT40
v roce 2004 ukazuje mapa na obr. 2.2.42. Z mapy
vyplyva, Ze na 95,9 % tzemi, na kterém nema podle
naiizeni vlady dojit k prekroceni limitu pro ochranu
vegetace, doslo v priméru za roky 2000-2004 k pre-
kroceni. Vyrazné vyssi podil izemi, na kterém doslo
k prekroceni limitni hodnoty pro ozon (a to zejména
z hlediska piisobeni na vegetaci, méné pak z hlediska
plsobeni na zdravi) v r. 2004 ve srovnani s rokem
predchézejicim, je dan tim, Ze pro konstrukci map
bylo pouZito vys$siho regresniho koeficientu. Divo-
dem pro to bylo zjiSténi strméjSiho rastu koncentraci
ozonu s nadmoftskou vyskou v hodnoceném obdobi.

Obr. 2.2.43 prezentuje vyvoj AOT40 v obdobi
2000-2004 na vybranych stanicich.

2.2.4.3 Ground-level ozone

For the assessment of vegetation protection against
ozone exceedences the national legislation uses, in
compliance with the respective EU Directive, the
exposure index AOT40°. The survey of stations with
the highest values of AOT40 is given in Table 2.2.27.
Of the total number of 27 rural and suburban sta-
tions for which the AOT40 calculation is relevant
according to the legislation, the air pollution target
for the protection of vegetation was exceeded at
17 localities in 2004 (the average for the years
2000-2004). The target limit value for the protec-
tion of vegetation was exceeded (in the average
for the same period) at 8 of 9 localities operating
on the territory defined by the Government Order as
the territory on which the limit for the protection
of vegetation is not to be exceeded (the stations
have the EKO code in the last column of the table).
Fig. 2.2.41 shows the values of AOT40 exposure
index in the 5-year average (min. 3 years) at selected
stations in 1995-2004.

The spatial distribution of AOT40 exposure index
in 2004 is shown in the map in Fig. 2.2.42. It is
evident that in the average for the years 2000-2004
exceedences occurred in 95.9 % of the territory in
which, in compliance with the Government Order
the limit value for vegetation protection is not to be
exceeded. Markedly higher share of the territory,
at which the ozone limit value exceedence occurred
(and mainly with respect to the impacts on vegeta-
tion, less on the human health) in 2004 as compared
to 2003, is given by the fact that a higher regression
coefficient was used in the construction of maps.
The reason was the observed steeper increase of
ozone concentrations with higher altitudes in the
period under review.

Fig. 2.2.43 presents the AOT40 development in
2000-2004 at selected stations.

2 AOTA40: kumulativni expozice ozonem AOT40 se spocte jako
suma diferenci mezi hodinovou koncentraci ozonu a praho-
vou urovni 80 pg.m'3 (= 40 ppb) pro kazdou hodinu, kdy byla
prekrocena tato prahova hodnota. Podle pozadavkl narizeni
vlady ¢. 350/2002 Sb. se AOT40 pocita pro obdobi tfi mésicl
od kvétna do Cervence, zméfenych kazdy den mezi 8:00 a
20:00 SEC (= 7:00 az 19:00 svétového &asu (UTC).

2 AOT40: accumulated exposure is calculated as the sum of
the difference between hourly ozone concentrations and the
threshold level of 80 ug. m? (= 40 ppb) for each hour when this
threshold value was exceeded. Pursuant to the requirements
of the Government Order No. 350/2002 Coll. AOT40 is calculated
for the period of three months (May to July) measured between
8:00 and 20:00 Central European Time (= 7:00 and 19:00 UTC).
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Tab. 2.2.27 Stanice s nejvy$Simi hodnotami AOT40 ozonu na venkovskych a predméstskych stanicich
Tab. 2.2.27 Stations with the highest AOT40 values of ozone at rural and suburban stations

Méfici Metoda
KMPL Iigglllitt; D Okres Vlastnik| program méfeni Klasifikace AOT40 EKO Platné roky

Valid years

District Owner | Measuring | Measuring | Classification [pg.m's.h]

ESVRA | Svratouch | 1139 | Chrudim CHMU | AMS UVABS | B/R/AN-REG| 4| 17 681.1 | EKO | 2000; 1; 2; 4
UTUSA | Tusimice | 1002 | Chomutov | CHMU | AMS UVABS | B/RIA-NCI |5|17326.9| — | 2000;1;2:3;4
LAUFA ﬁ'g:;gl':ftﬁ 1020 | Liberec CHMU | AMS UVABS | B/R/AN-REG| 3| 16 805.5 | EKO | 2000; 1; 2
TSTDA | Studénka | 1074 | Novy Jicin | CHMU | AMS UVABS | B/RIA-NCI | 5|16769.1| — | 2000;1;2:3;4
CPRAA | Prachatice 1225 | Prachatice zU AMS UVABS B/S/R 5/16517.3| - |2000;1;2;3;4
Ustin.L.- Usti nad . 4o
UULKA | 2550 1011 | o0 na GHMU | AMS UVABS | B/S/RN 5/16115.0 | — | 2000;1:2:3;4
ALIBA | P4-Libug 774 | Praha 4 CHMU | AMS UVABS | B/SR 5| 158589 | — |2000;1:2;34
KSOMA| Sokolov 1032 | Sokolov CHMU | AMS UVABS | B/SIR 5| 156063 | — |2000;1:2;3;4
AVELA | P6-Veleslavin| 777 | Praha 6 CHMU | AMS UVABS | B/S/R 5/15239.3| — |2000;1;2;3;4
AKOBA | P8-Kobylisy | 779 | Praha 8 CHMU | AMS UVABS | B/SIR 5| 143079 — |2000;1:2;34
Pize- . . .
PPLVA | P28 | 1105 | Pizeri-mésto | CHMU | AMS UVABS | B/S/A 5113799 | — |2000:1:2:34

Poznamka / Note:

n ... pocet let pro vypocet (kdy byl platny roéni primér) / number of years for the calculation (with the valid annual average)
* ... pramér za n let / average for n years

CHMU - Informaéni systém kvality ovzdusi 111 Zneéisténi ovzdusi na tzemi Ceské republiky v roce 2004
CHMI - Air Quality Information System Air Pollution in the Czech Republic 2004



IMISE - Ceska republika
AIR POLLUTION - Czech Republic

EKO -

uzemi wyrmezené pro ochranu
= ekosystemifivegetace
area defined for the profection Lv AQT40
m m 73 of ecosysterms/vegetation
Ridlgn ||||||||| M SR DTN DT
Krkonode- 3 nedostatedny pocet dat
g pro roéni hodnoceni

nsufficient data
for annual assessment

> LV

I

sariich

Obr. 2.2.41 Hodnoty expozi€niho indexu AOT40 ozonu v letech 1995-2004 na vybranych stanicich,

prameér za 5 let
Fig. 2.2.41 Exposure index AOT40 values in 1995-2004 at selected stations, average of 5 years

K asifikace stanic koncentrace [“gm-ah]

i’as?m;affo? zfsfaffor;g b hack . ) concentration fiig.rm. b} EKO

M Egikgvessk;ifaiza ova/subLrban backg s ot kg < 18000 <LV 4.10%
- B 18000 > LV 95.90 %

7 EKo -
narodni parky a chranéna Uzemi +
uzeminad 800 m n.m
national parks and profected areas +
territories with the altitude >800 meters

Obr. 2.2.42 Pole hodnot expoziéniho indexu AOT40, prumér za 5 let, 2000-2004
Fig. 2.2.42 Field of exposure index AOT40 values, average of 5 years, 2000-2004
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2.2.5 Oblasti se zhorsenou kvalitou
ovzdusi z hlediska ochrany
ekosystému a vegetace

Na zakladé mapovani rozloZeni imisnich charakte-
ristik pro rok 2004 relevantnich z hlediska ochrany
vegetace prezentovanych na obr. 2.2.38 a 2.2.40
je ukdzano rozloZeni prekroCeni imisnich limith
pro ro¢ni primérné koncentrace NOy a zimni pri-
mérné koncentrace SO, pro ochranu ekosystémi
a vegetace.

Vyhodnoceni prekroceni téchto limith je provedeno
pouze pro tzemi vymezené pro ochranu ekosystémi
a vegetace podle nafizeni vlady ¢. 350/2002 Sb.
Vysledné vyznaceni oblasti se zhorSenou kvalitou
ovzdusi vzhledem k imisnim limitim pro SO, a NOy
pro ochranu ekosystémui/vegetace ve smyslu zdkona
¢. 86/2002 Sb., pro rok 2004 ukazuje obr. 2.2.44.

Tab. 2.2.28 ukazuje pro rok 2004 procentudlné
vyjadfenou miru piekroceni imisnich limitl pro
ochranu ekosystémil a vegetace pro jednotlivé limity
pro NOy, SO, a AOT40 ozonu pro tizemi vyme-
zené novou legislativou. Z tabulky je zfejmé, Ze na
96 % tzemi vymezeného pro ochranu vegetace do-
chazi v disledku nadlimitnich koncentraci ozonu
k prekra¢ovani cilového imisniho limitu pro AOT40
(obr. 2.2.45).

2.2.5 Areas with deteriorated air quality
with regard to the protection
of ecosystems and vegetation

Based on the mapping of air pollution characte-
ristics distribution for the year 2004 with regard
to vegetation protection (Figs. 2.2.38 and 2.2.40)
the distribution of air pollution limit values excee-
dences is shown for annual average concentrations
of NO, and winter average SO, concentrations for
the protection of ecosystems and vegetation.

The assessment of the respective limit values excee-
dences is carried out only for the territory defined for
the protection of ecosystems and vegetation in accor-
dance with the Government Order No. 350/2002 Coll.
The final designation of areas with deteriorated
air quality with regard to the limit values for SO,
and NO, for the protection of ecosystems/vegeta-
tion pursuant to the Act No. 86/2002 Coll. for the
year 2004 is shown in Fig. 2.2.44.

Table 2.2.28 shows the shares of exceedence of the
limit values for the protection of ecosystems and
vegetation for individual limit values for NO,, SO,
and AOT40 for the territory defined by the new
legislation. It is evident that in 96 % of the territory
defined for the protection of vegetation the target
air pollution limit value for AOT40 is exceeded, due
to exceeding ozone concentrations (Fig. 2.2.45).

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004
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Tab. 2.2.28 Podily uzemi pro ochranu ekosystému a vegetace s pfekroéenim LV,
% plochy chranéného uzemi, 2004

Tab. 2.2.28 Shares of the territories for ecosystems and vegetation protection with the LV
exceedence, % of the territory of the protected area, 2004

Procentni Podil SO, NO, O,
podil CHUEV* plochy konkrétni
z celkové CHKO nebo NP Zimni Roéni
Kraj plochy kraje CHUEV z CHUEV primer pramér AOT 40 Souhrn
Region Percentage of Share of the Winter Annual > 18 000 Sum
CHUEV* of the respective CHKO | ayerage average pg.m>h
total region’s orNPofthe |5 20 ug.m™|> 30 ug.m=
territory region’s CHUEV

Praha 102 ] - 100.00 45.00 100.00
Prague ’ Cesky kras 100.00 - 100.00 45.00 100.00
- 2.99 83.23 84.02
mimo WP 8 CHKO criko 1.51 - - 100.00 | 100.00
Stfedocesky Blanik 4.64 - - 100.00 100.00
Central 789 ' esky kras 14.65 - 18.51 65.45 69.61

Bohemian =
Cesky raj 2.97 - - 69.56 69.56
Kokofinsko 15.03 - - 98.38 98.38
Kfivoklatsko 61.20 - 0.46 82.73 83.05
- - 100.00 100.00
Shoseskg mimo NP @ CHKO ko 13.65 - - 100.00 | 100.00
South 2279 Blansky les 9.58 - - 100.00 100.00
Bohemian CHKO Sumava 31.88 - - 100.00 100.00
NP Sumava 14.85 - - 100.00 100.00
Treborisko 30.04 - - 100.00 100.00
- - 96.66 96.66
mimo M 8 CHKO chiko 7.43 - - 100.00 | 100.00
Plzefisky 10.29 CHKO Sumava 33.76 - - 100.00 100.00
Plzer Kfivoklatsko 12.05 - - 72.26 72.26
NP Sumava 44.44 - - 100.00 100.00
Slavkovsky les 2.32 - - 100.00 100.00
- 0.25 98.88 98.91
Karlovarsky s6as | ooy NP 8 CHKO chiko 2.15 - - 100.00 | 100.00
Karlovy Vary Krugné hory 59.23 - 0.33 99.08 99.08
Slavkovsky les 38.62 - 0.15 98.54 98.61
0.17 2.70 91.83 93.27
mimo NP a CHKO - ko 0.03 - - 100.00 | 100.00
. Ceské Stredohofi 42.25 0.03 3.90 85.90 88.79
Ustecky Kokofinsko 0.91 - - 100.00 100.00
fas;;'e',',fd 4227 Ene hory 37.70 0.40 1.92 99.90 99.90
e an ) - | s | wma | otz
Luzické hory 4.98 - - 100.00 100.00
NP Labské piskovce 3.51 - - 70.91 70.91
- - 91.56 91.56
mimo e 8 CHKO chiko 0.42 - - 100.00 | 100.00
Ceské Stredohofi 11.33 - - 100.00 100.00
Liberecky 52,08 Cesky réj 4.98 - - 58.90 58.90
Liberec Jizerské hory 37.04 - 0.01 85.59 85.59
Kokofinsko 11.99 - - 100.00 100.00
Luzické hory 15.54 - - 93.22 93.22
NP Krkonose 10.51 - - 100.00 100.00
OP Krkonose 8.19 - - 100.00 100.00
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Procentni Podil SO, NO, O;
podil CHUEV* plochy konkrétni
z celkové CHKO nebo NP Zimni Roéni
Kraj plochy kraje CHUEV z CHUEV prameér primér AOT 40 Souhrn
Region Percentage of Share of the Winter Annual > 18 000 Sum
CHUEV* of the respective CHKO | ayerage average pg.m>h
total region’s orNPofthe |5 20 ug.m|> 30 ug.m3
territory region’s CHUEV
- - 99.79 99.79
. mimo e 3 CHKO chiko 0.06 - - 100.00 | 100.00
hradecky 172 I?rounlm\’/.sko 42.00 - - 100.00 100.00
Hradec Cesky raj 1.66 - - 87.18 87.18
Krélové NP Krkonose 27.12 -~ - 100.00 100.00
OP Krkonode 6.98 - - 100.00 100.00
Orlické hory 2217 - - 100.00 100.00
- - 100.00 100.00
pardubicky e mimo NP a CHKO - ko 8.92 - - 10000 | 100.00
Pardubice . Orlické hory 1.32 - - 100.00 100.00
Zdarské vrchy 45.22 - - 100.00 100.00
Zelezné hory 44.54 - - 100.00 100.00
- 0.44 100.00 100.00
Vysoéina 670 | othor thirt NP ol CHKO 0.07 - - 100.00 | 100.00
Vysocina Zdérské vrchy 84.46 - 052 100.00 100.00
Zelezné hory 15.47 -~ - 100.00 100.00
- 0.05 100.00 100.00
Jiho- Bilé Karpaty 38.86 -~ - 100.00 100.00
moravsky 6.46 Moravsky kras 20.02 - - 100.00 100.00
South ) NP Podyji 13.73 - - 100.00 100.00
Moravian OP Podyji 8.60 - 0.67 100.00 100.00
Palava 18.79 - - 100.00 100.00
- 0.94 93.00 93.87
Olomoucky 12.89 e ﬂ'\flapna,\%gH;% CHKO 15.70 - - 100.00 | 100.00
Olomouc Jeseniky 70.21 - - 98.01 98.01
Litovelské Pomoravi 14.09 - 6.76 60.25 66.41
- - 100.00 100.00
?/i':sky s0zz | oty NP 8 CHKO chko 0.07 - - 10000 | 100.00
Beskydy 52.21 -~ - 100.00 100.00
Bilé Karpaty 47.72 - - 100.00 100.00
- - 92.90 92.90
gg;z\gko s mimo WP 8 CHKO criko 154 - - 100.00 | 100.00
Moravian- ) Beskydy 60.83 - - 100.00 100.00
Silesian Jeseniky 29.19 - - 100.00 100.00
Poodii 8.43 - - 15.85 15.85

* CHUEV — Chranéné uzemi z hlediska limitd pro ochranu ekosystému a vegetace:

Uzemi, na nichz musi byt podle nafizeni vliady dodrzovany imisni limity pro ochranu ekosystémi a vegetace:
a) Uzemi narodnich parkd (NP) a chranénych krajinnych oblasti (CHKO)

b) Uzemis nadmorskou vyskou 800 m n.m. a vyssi

c) ostatni vybrané lesni oblasti podle publikace ve Véstniku MZP

* CHUEV — Protected areas with regard to the limit values for the protection of ecosystems and vegetation:

Territories in which the Governmental Regulation requires meeting the limit values for the protection of ecosystems and vegetation:
a) national parks (NP) and protected landscapes (CHKO)

b) territories with the altitude > 800 meters

c) other selected forested areas published in the Bulletin of the Ministry of the Environment
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2.2.6 Zavéry

Provedené vyhodnoceni kvality ovzdusi pro rok 2004,
respektujici poZadavky nafizeni vlady ¢. 350/2002 Sb.,
indikuje nasledujici problémy z hlediska splnéni ter-
mini stanovenych legislativou CR v oblasti ochrany
ovzdusi:

® 92 % populace (99,3 % tizemi CR) bylo v roce 2004
vystaveno koncentracim prizemniho ozonu pre-
kracujicim cilové imisni limity pro ochranu
zdravi lidi.

® Zneclisténi ovzdusi suspendovanymi ¢asticemi
(frakei PM;() prekracuje stale imisni limity
vCetné mezi tolerance. Imisni limity pro 24ho-
dinové koncentrace PMj, byly i v roce 2004
prekroceny vice nez 35x témér ve vSech kra-
jich: v Moravskoslezském, Usteckém, Stiedo-
¢eském, Olomouckém, Karlovarském, Liberec-
kém, Plzenském, Pardubickém, Jihomoravském
a Zlinském a v hlavnim mésté Praze. V oblas-
tech, kde koncentrace PM v roce 2004 prekro-
¢ily imisni limity, Zije vice neZ 34 % populace
(3,5 % tizemi CR). Imisni limit pro suspendo-
vané Castice, a to uz s nulovou mezi tolerance,
vstupuje v platnost k 1. 1. 2005. Existuje realny
predpoklad, Ze v r. 2005 bude tento limit pi‘e-
krocen, ¢imz vznikne vyznamny problém se
vSemi pravnimi dasledky ve vztahu k ceské
i evropské legislativeé.

® Dosavadni hodnoceni indikuji, Ze dochazi k pre-
kracovani imisniho limitu pro benzen v Ostravé
predevsim jako didsledek emisi pii vyrobé koksu.

® V roce 2004 doslo k prekroceni imisniho limitu
benzo(a)pyrenu na Ostravsku, v Karviné, Praze,
Usti nad Labem, Teplicich a Hradci Kralové.
Na trovni imisniho limitu byla hodnota ro¢ni
koncentrace na stanici Pardubice-Dukla. Imisni
limit je dlouhodobé prekracovan v Ostravé,
Karviné, Praze, Usti nad Labem a v Hradci
Kralové.

@ Imisni limit pro ro¢ni primérné koncentrace
kadmia byl piekrocen na lokalité Sous. Loka-
lita Tanvald (HS) ktera dlouhodobé méfi vy-
soké koncentrace, nedodala v r. 2004 dostate¢ny
pocet dat pro vypocet ro¢niho priméru. I presto
vSak lze konstatovat, Ze naméfené hodnoty opét

NP

indikuji zvySené znecisténi kadmiem.

© Imisni limit pro ro¢ni praimérné koncentrace
arsenu nebyl (na rozdil od pifedchozich let)
v r. 2004 prekrocen.

2.2.6 Conclusions

The carried out assessment for the year 2004 has
taken into account the requirements of the Govern-
ment Order No. 350/2002. The following problems
were indicated with regard to meeting the deadlines
set by the national legislation on the protection of
ambient air.

® In 2004 92 % of the population (99.3 % of the
territory of the Czech Republic) were exposed
to ground-level ozone concentrations exceeding
target limit values for the protection of health.

@ Pollution caused by suspended particles (PM,
fraction) continues to exceed the limit values
including the margins of tolerance. The limit
values for 24-hour PM;, concentrations were
exceeded more than 35x in almost all regions:
Moravian-Silesian, Usti nad Labem, Central
Bohemian, Olomouc, Karlovy Vary, Liberec,
Plzen, Pardubice, South Moravian and Zlin, and
in Prague also in 2004. The areas, where PM ;¢
concentrations exceeded the limit values in 2004,
are inhabited by more than 34 % of the population
(3.5 % of the Czech Republic’s territory). The air
pollution limit value for suspended particles —
with zero margin of tolerance — enters into force
on 1 January 2005. It can be expected that in
2005 this limit will be exceeded which will bring
serious problems with all legal consequences with
regard to the national and European legislation.

® Carried out assessment indicate that benzene
limit value is exceeded in Ostrava mainly due to
emissions from coking plants.

® In 2004 the limit value for benzo(a)pyrene was
exceeded in the Ostrava Region, in Karvind, Pra-
gue, Usti and Labem, Teplice and Hradec Krd-
lové. The level of annual concentration recorded
at the station Pardubice Dukla reached the limit
value. The long-term exceedences are recorded
in Ostrava, Karvind, Prague, Usti and Labem
and Hradec Krdlové.

® The limit value for annual average cadmium
concentrations was exceeded at the locality
Sous. The locality Tanvald (HS), characterized
by long-term high concentrations, did not submit
the sufficient number of data for the calculation
of annual average in 2004. Nevertheless it can
be stated that the measured values indicate the
increased air pollution caused by cadmium again.

© The limit value for the annual average arsenic
concentrations was not exceeded in 2004 (unlike
the previous years).
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® Imisni limity pro ochranu ekosystémui a ve-
getace jsou prekracovany na rozsahlém tzemi
v disledku pfekracovani cilovych imisnich li-
mitd AOT40 pro ozon. K tomuto prekracovani
dochazi na 96 % plochy tzemi vymezeného nari-
zenim vlady pro ochranu ekosystému a vegetace.
Vyrazné vyssi podil izemi, na kterém doslo k pre-
kroceni limitni hodnoty pro ozon (a to zejména
z hlediska ptisobeni na vegetaci, méné pak z hle-
diska plsobeni na zdravi) v r.2004 ve srov-
nani s rokem predchazejicim, je dan tim, Ze pro
konstrukci map bylo pouZito vysSiho regres-
niho koeficientu. Diivodem pro to bylo zjisténi
strméjsiho rastu koncentraci ozonu s nadmoft-
skou vyskou.

© K piekracovani v dasledku nadlimitnich kon-
centraci jak oxidli dusiku, tak oxidu sifi¢itého
dochdzi v roce 2004 ve velmi omezeném rozsahu
v chrdnénych a zalesnénych oblastech zejména
Usteckého, Karlovarského a Stiedoceského kraje.
K prekroceni dochazi pouze na 0,77 % vymeze-
nych izemi pro ochranu ekosystému a vegetace.

© Imisni limity pro ochranu zdravi pro oxid siri-
¢ity i dusicity byly v roce 2004 prekracovany
jen vyjimecné na nékolika malo izolovanych
a dopravou exponovanych stanicich, zejména
v hlavnim mésté Praze.

PrekraCovani imisnich limitd pro suspendované
Castice je zdvaznym problémem ve vétSin€ evrop-
skych mést. Suspendované Castice v atmosfére jsou
komplikovany fenomén a jejich aktudlni hmot-
nostné vyjadrena koncentrace je jen zcasti dana
pfispévkem lokélnich emisi primérnich ¢astic, ze-
jména dopravou. Dalsi prispévek k aktudlni kon-
centraci je dan reemisemi (tedy zvifenim jiz diive
emitovanych Castic napf. z povrchu vozovek, sta-
venist apod.) a zbyvajici ¢ast jsou sekundéarni anor-
ganické i organické ¢astice vzniklé chemickou trans-
formaci plynnych sloZek jak antropogenniho pu-
vodu (SO,, NO, a nemetanické tékavé organické
latky), tak i emisemi piirodnimi. Reseni nadmér-
nych koncentraci suspendovanych ¢éstic v evrop-
skych méstech je nutné fesit jak kooperaci v rdmci
Evropy, tak na mistni ¢i regionalni drovni, zejména
opatienimi na lokdlnim zptisobu vytapéni a sniZo-
vanim emisi spojenych s dopravou véetné zlepSo-
vani tklidu komunikaci.

Relativné vysoky podil sekundarnich ¢astic ukazuje,
Ze pomérné vyznamného sniZeni koncentraci PMj
bude mozné dosdhnout dal§im sniZovanim emisi
sloZek vedoucich k tvorbé jemné frakce sekundar-

® The limit values for the protection of ecosystems
and vegetation are exceeded in the vast terri-
tory due to the exceedence of AOT40 target limit
values for ozone, and namely in 96 % of the terri-
tory defined by the Government Order for the
protection of ecosystems and vegetation.

Markedly higher share of the territory, at which
the ozone limit value exceedence occurred (and
mainly with respect to the impacts on vegetation,
less on the human health) in 2004 as compared
to 2003, is given by the fact that a higher regression
coefficient was used in the construction of maps.
The reason was the observed steeper increase of
ozone concentrations with higher altitudes.

© The limits of both nitrogen oxides and sulphur
dioxide concentrations are exceeded in 2004 in
a very limited extent in protected landscapes and
forested areas in Usti nad Labem, Karlovy Vary
and Central Bohemian Regions. The exceedence
occurs only in 0.77 % of the territory defined for
the protection of ecosystems and vegetation.

© Limit values for the protection of health for
sulphur dioxide and nitrogen dioxide were
exceeded only exceptionally in 2004 at several
isolated stations exposed to traffic, especially
in the capital city of Prague.

The exceedence of limit values for the suspended
particles is a major problem in most European cities.
The occurrence of suspended particles in ambient
air is a rather complicated phenomenon and their
actual concentration expressed in mass number
is represented only partially by local emission of
primary particles, especially by transport emission.
Further contribution to the actual concentration
is represented by reemission (i.e. the whirling of
already emitted particles for instance from the road
surface or from building sites), and the remaining
part by secondary inorganic and organic particles
created by chemical transformation of gaseous com-
ponents both of anthropogenic origin (SO, NO,
and non-methane volatile organic compounds), and
by emission from the natural environment. Thus the
problem of exceeded concentrations of suspended
particles in European cities will have to be solved
both within all-European cooperation, and at local
or regional levels, mainly through measures aimed at
local heating and by the reduction of traffic emission,
including better street cleaning.

Relatively high contribution of secondary particles
show that significant decrease of PMj concentra-
tions will be possible by further decreasing of emission
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nich ¢astic v atmosférickém aerosolu. Znamen4 to
zejména sniZzovani emisi oxidd dusiku a t€kavych
organickych latek v souladu s pozadavkem dosa-
Zeni narodnich emisnich stropd, ale tak, aby byly
do terminti danych zakonem spln€ny imisni limity
pro PM;(. Dalsi sniZovani emisi, zejména oxida
dusiku, ale i emisi t€kavych organickych latek ve
velkoplo$ném méfitku, je také jedinou cestou moz-
ného sniZovani zatéZe nadmérnymi koncentracemi
ptizemniho ozonu.

P1i interpretaci vysledkil hodnoceni je nutné zda-
raznit, Ze mapy znecisténi ovzdusi jsou vytvareny
na zdkladé méfeni, které je s ohledem na poza-
davky legislativy smérovéano pfedev§im do velkych
aglomeraci. Podle odborného odhadu a na zakladé
vysledkd publikovanych praci [napt. 24, 25] vSak
lze s vysokou pravdépodobnosti ocekavat, Ze zvy-
Sené i nadlimitni koncentrace fady latek se vysky-
tuji i v malych obcich, kde se neméfi a ve kterych
u nas Zzije pomérné znacna ¢ast populace. Jedna
se zejména o koncentrace suspendovanych Castic,
polyaromatickych uhlovodiki a t€Zkych kovu. Za-
sadni roli na zneci$téni ovzdusi hraje geomorfo-
logie tzemi, dopravni zatéz a zplisob vytdpéni. Pti
pouziti dieva a uhli pro vytapéni dochazi ke zvy-
Seni emisi Castic, polyaromatickych uhlovodikt a
tézkych kovl. Pokud je v lokdlnich topenistich
spalovan odpad, dochézi navic k emitovani nebez-
pecnych dioxing.

Je tfeba mit na zfeteli, Ze prezentované mapy jsou
vytvoreny na zékladé nejlepsSiho znamého postupu
odpovidajiciho soucasné drovni poznéni a jsou tedy
nejlepSi zndmou aproximaci redlného stavu zne-
¢iSténi ovzdusi. Neznamena to vSak, Ze je moZné se
na né divat jako na dogma. Postupy vytvareni map
je tfeba dale zpfesiiovat a soustfedit se zejména na
vyjadieni chyby odhadu/pravdépodobnosti, cozZ je
zalezitost znacné komplikovana.

of the components causing the creation of the fine
fraction of secondary particles in atmospheric aerosol.
This demands mainly the decreasing of nitrogen
oxides and VOC emissions in compliance with the
requirement to meet the national emission ceilings,
but in such a way that by the deadlines set by the
Clean Air Act the air pollution limit values are met
for PM ;. Further decrease of emissions, mainly
nitrogen oxides emissions but also of VOC emissions
on a large scale, is the only possible way how to
decrease the loads caused by exceeding ground-
level ozone concentrations.

When interpreting the assessment results it is
necessary to stress that the air pollution maps are
based on the measurements which is focused mainly
on large agglomerations pursuant to the legislative
requirements. The expert estimates and the results
of the published works [e.g. 24, 25] show, however,
that it is highly probable that both the increased
and above-the limit concentrations of a number of
substances occur also in small villages where there
are no measurements carried out and where lives
a relatively large share of population of the Czech
Republic. The substances concerned are mainly as
follows: suspended particles, polycyclic aromatic
hydrocarbons and heavy metals. The essential role
in air pollution is played by geomorphological con-
ditions, traffic loads and the way of heating. Due
to burning wood and coal there occur increased
emissions of particles, polycyclic aromatic hydro-
carbons and heavy metals. Moreover, by burning
refuse in local fire places dangerous dioxins are
emitted in the ambient air.

It is necessary to note that the presented maps have
been constructed by using the best know techniques
corresponding to the current level of knowledge
and as such they represent the best known approxi-
mation of the actual air pollution situation. This,
however, does not mean that the maps should be
regarded as a dogma. The procedures of map con-
struction have to be further elaborated and it is
necessary to focus our attention mainly on the error
estimate/probability which is very complicated.
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2.3 HODNOCENI PROVOZU
SMOGOVYCH REGULACNICH
SYSTEMU NA UZEMi CESKE
REPUBLIKY V ROCE 2004

Meésice leden a tnor 2004 byly z hlediska teplot
vyrazn€ rozdilné. Zatimco v lednu byla primérna
mésicni teplota v Ceské republice —3,9 °C s odchyl-
kou od normalu —1,1 °C, v unoru byla primérna
mesicni teplota 0,4 °C s odchylkou +1,5 °C. Mé-
sice listopad a prosinec byly teplotné slabé nad-
normdlni, listopad s primérnou mésicni teplotou
3,2 °C a odchylkou od normélu +0,5 °C a prosinec
s prumérnou mésicni teplotou —0,8 °C a odchylkou
od normélu +0,2 °C. Pfi¢inou teplotné nadnormal-
niho tnora 2004 bylo vytvoreni fidici anticyklony
1035 hPa nad Stfedozemnim motem, kdy v obdobi
od 1. do 8. tinora 2004 po severnim okraji uvedené
tlakové vysSe proudil nad nase Gzemi teply vzduch od
jihozédpadu a podle méfeni meteorologické stanice
Praha-Libu§ byly pfekradoviny dlouhodobé nor-
maly o 8—13 °C. Kladné odchylky od dlouhodobého
normalu skoncily 11. Ginora, kdy na ptfedni strané
dalsi tlakové vySe pronikl nad naSe tzemi od severu
studeny vzduch. Uhrn sraZek v lednu, tnoru a listo-
padu byl vyrazné nadnormélni, odchylka od norméalu
se pohybovala mezi 130-171 %. Vyznamné pod-
normdlni byl prosinec s mési¢nim thrnem 24 mm,
které predstavuji 49 % normalu.

V lednu 2004 se anticyklondlni situace vyskyto-
valy ve 45% piipadi, v mésicich unor, listopad
a prosinec 2004 pokryvaly 57-63 % obdobi. Nej-
delSi obdobi trvani anticyklondlniho rdzu pocasi
v délce 13 dni se vyskytlo v dobé od 4.-16. 12. 2004.
Od 4. do 7. 12. 2004 tlakova vyse 1025 hPa se stie-
dem nad Britskymi ostrovy zasahovala do stfedni,
pozdéji do vychodni Evropy a nase uzemi zasaho-
valy rozpadajici se jiZni okraje studenych front.
Od 8. do 16.12.2004 stfed anticyklony s hodno-
tou pohybujici se mezi 1030-1035 hPa postupoval
pres Cechy, Slovensko a Karpaty nad Rakousko, kde
se udrzoval od 11. do 14. 12. 2004, v nasledujicich
dvou dnech se premistil nad Ukrajinu a Karpaty.
Dne 16. 12. pronikla do stfedni Evropy studeni
fronta a ukoncila anticyklondlni rdz pocasi. Po celé
obdobi postupovaly frontdlni poruchy severni cestou
pfes Britské ostrovy nad Skandinavii do oblasti
Uralu, pozdéji Barentsova more.

Pfestoze meteorologické situace, kdy byly zazna-
menany nepiiznivé rozptylové podminky, umoz-
novaly zvySovani koncentraci znecistujicich latek,

2.3 EVALUATION OF THE SMOG
REGULATION SYSTEMS
OPERATION ON THE TERRITORY
OF THE CZECH REPUBLIC IN 2004

January and February 2004 had significant diffe-
rences as concerns temperatures. The average
monthly temperature in January was —3.9 °C with
the deviation —1.1 °C from the normal, the February
average temperature reached 0.4 °C with the devia-
tion +1.5 °C. November and December were slightly
above normal, the November average monthly
temperature was 3.2 °C with the deviation from the
normal +0.5 °C and December had the average
monthly temperature —0.8 °C with the deviation from
the normal +0.2 °C. The above-normal tempera-
tures in February 2004 resulted from the creation
of the leading anticyclone of 1035 hPa above the
Mediterranean Sea, when from 1 to 8 February 2004
warm air from south-west came above the territory
of the Czech Republic along the northern edge of the
anticyclone. According to the measurements of the
station Prague-Libus the long-term normals were
exceeded by 8—13 °C. The positive deviations from
the long-term normal were broken on 11 February
when cold air from the north spread above the
territory of the Czech Republic on the front side of
other anticyclone. The total precipitation in January,
February and November was markedly above
normal, the deviation ranged between 130-171 %.
December was markedly subnormal, with the monthly
total precipitation of 24 mm, which represents 49 %
of the normal.

In January 2004 the anticyclonic situations occurred
in 45 % of cases, in February, November and
December 2004 they covered 57—63 % of the
respective months’ length. The longest anticyclonic
period (13 days) occurred from 4 tol6 December
2004. From 4 to 7 December the anticyclone of
1025 hPa with the centre above the British Isles
reached the central Europe and later the eastern
Europe and the territory of the Czech Republic was
influenced by the decaying southern edges of cold
fronts. From 8 to 16 December 2004 the anticyclone
centre with the value ranging between 1030 and
1035 hPa moved across Bohemia, Slovakia and
the Carpathians to Austria, where it remained from
11 to 14 December 2004. In the following two days
it moved to the Ukraine and the Carpathians. On
16 December the cold front spread into central
Europe and the anticyclonic character of the weather
was thus finished. For the whole period the frontal
disturbances were moving towards the north, across
the British Isles above Scandinavia to the Ural area,
later above the Barents Sea.
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ve sledovaném obdobi k vytvoreni smogové situace
a k vyhlaSeni signali smogového varovného re-
gulacniho systému nedoslo. Presto v ojedinélych
pfipadech koncentrace oxidu sifiCitého presahly
250 pg.m'3, napft. na stanici Médénec bylo kratko-
dobé 301 pg.m'3. Ve dnech 20. az 22. 12. 2004
naSe Uzemi ovliviiovala oblast vysSiho tlaku vzduchu
a na celém tizemi CR byly naméfeny vysoké kon-
centrace suspendovanych castic PMjg, s nevys-
$imi hodnotami v Lomu s 542 ;,lg.m'3 a ve Véio-
vicich s 555 pg.m'3. Koncentrace oxidu dusicitého
vyssi nez 200 pg.m'3 se vyskytly ve 25 dnech na
dopravni stanici v Praze v Legerové ulici celkem
ve 121 hodinéach, coZ predstavuje 3,7 % sledova-
ného obdobi. Dne 15. 2. 2005 v 8:00 UTC maxi-
malni hodinova koncentrace na stanici Legerova
dosahla 349 ug.m'3 (obr. 2.3.1, 2.3.2). Ve vétSiné
pfipadli koncentrace znecistujicich latek rychle
poklesly a podminky pro vyhlaseni signald SVRS
nebyly splnény.

Ozon je typickou sekundarni zneciStujici latkou,
kterd se v atmosféfe tvori pisobenim slunecniho
zafeni na oxidy dusiku za pfitomnosti tékavych
organickych latek. Vychozi latky vstupujici do
sloZitych chemickych reakci, b€hem nichZ tropo-
sféricky ozon vznik4, se oznacuji jako prekurzory.
Vice nez 50 % prekurzorii ozonu tvofi imise, po-
chazejici z automobilového provozu. Optimalni
meteorologické podminky pro vznik troposféric-
kého ozonu - intenzivni slunecni zareni, vysoka
teplota vzduchu a bezvétfi nebo malé rychlosti
vétru — se vyskytuji pfi anticyklondlnich situacich
v letnim obdobi.

V teplém obdobi roku od 1. 4. do 30. 9. 2004 vy-
razné prevazovaly cyklondlni situace, které se
vyskytovaly v 69 % pripad. Nejvice anticyklo-
nalnich situaci se vyskytlo v zafi, kdy pokryvaly
43 % doby, v dubnu 40 %, v Cervnu 37 % a v srpnu
32 %, nejméné, pouze 13 % pripadl s anticyklonal-
nim pocasim bylo v Cervenci. NejCastéji se vysky-
tovaly anticyklondlni situace s délkou nepfetrZi-
tého trvani 1-3 dny. Obdobi v délce od 7-10 dni se
vyskytlo tfikrat, a to v Cervnu, v srpnu a v zafi. Na
meteorologické stanici Praha-Libu§ byla maximalni
denni teplota 34,2 °C naméfena dne 12. srpna 2004
(obr. 2.3.3).

Z rozboru vyskytu povétrnostnich situaci vyplyva,
Ze v obdobi od 1. 4.-30. 9. 2004 byly povétrnostni
podminky pro vznik troposférického ozonu malo
ptiznivé. V uvedeném obdobi byl ve dvou dnech na
stanicich monitorovaci sit¢ AIM prekrocen zvlastni

In spite of the fact that there were recorded meteo-
rological situations with unfavourable dispersion
conditions suitable for increasing pollutants con-
centrations, the smog situation did not occur in the
monitored period and it was not necessary to issue
the signals within the Smog Warning and Regula-
tion System. Nevertheless, there occurred indi-
vidual cases of S02 concentrations exceedance
above 250 ug. m3, e g. at the statlon Médénec
the short-time value reached 301 ug. m?. From 20
to 22 December 2004 the territory of the Czech
Republic was influenced by the anticyclone and high
concentration of PM;y suspended particles were
measured on the whole territory of the Czech Re-
public, with the highest values in Lom (542 ug.m’ )
and in Vérriovice (555 ug.m ) The mtr0§en dioxide
concentrations higher than 200 ug.m™~ occurred
on 25 days at the traffic station Prague-Legerova
in total duration of 121 hours, which represents
3.7 % of the monitored period. On 15 February 2005
at 8:00 UTC the maximum hourly concentration at
the Prague-Legerova station reached 349 ,ug.m'3
(Figs. 2.3.1, 2.3.2). In most cases the concentrations
of the pollutants decreased very quickly, and the
conditions for the Smog Warning and Regulation
System signals to be issued were not fulfilled.

Ozone is a typical secondary pollutant, created in the
atmosphere under the influence of solar radiation
on nitrogen oxides and VOCs. Initial substances of
the complex chemical reactions resulting in ground-
level ozone creation are called precursors. More
than 50 % of ozone precursors are represented by
air pollution from traffic. Optimal meteorological
conditions for the creation of ground-level ozone,
i.e. intensive solar radiation, high temperatures and
calm weather or light wind, occur in anticyclonic
situations in summer periods.

In the warm period from 1 April to 30 September
cyclonic situations were markedly prevailing (in
69 % of cases). The majority of anticyclonic situa-
tions occurred in September (they covered 43 % of
the period), in April (40 %), in June (37 %) and in
August (32 %); only 13 % cases with anticyclonic
character of the weather occurred in July. The most
frequent situations were anticyclonic situations
lasting for 1-3 days. There were three situations
lasting for 7-10 days, and namely in June, August
and September. The meteorological station in Pra-
gue-Libus reported the maximum measured daily
temperature 34.2 °C on 12 August 2004 (Fig. 2.3.3).

The analysis of meteorological situations shows that
in the period between 1 April and 30 September 2004
the conditions for the creation of ground-level ozone
were not favourable enough. Within the momtored
period the alert threshold limit of 180 ug. m was
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Obr. 2.3.1 Pramérné hodinové koncentrace NO, na stanici Praha 2-Legerova,
1. 1. 2004-29. 2. 2004

Fig. 2.3.1 Average hourly NO, concentrations at the station Prague 2-Legerova,
1. 1. 2004-29. 2. 2004
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Obr. 2.3.2 Pramérné hodinové koncentrace NO, na stanici Praha 2-Legerova,
1. 11. 2004-31. 12. 2004
Fig. 2.3.2 Average hourly NO, concentrations at the station Prague 2-Legerova,
1. 11. 2004-31. 12. 2004
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limit 180 pg.m'3 , avak v Zadném piipad€ ve tfech
po sobé nasledujicich hodinach. Nebylo tudiz nutno
vyhlasovat zadny signdl ve smogovém varovném
systému.

Prvni pfipad se zvySenymi koncentracemi troposfé-
rického ozonu se vyskytl 12. 8. 2004. V nevyrazné
oblasti vyssiho tlaku vzduchu se nad stfedni Evro-
pou rozpadala slaba okluzni fronta. Na pfedni strané
tlakové nize 1000 hPa se stfedem nad Biskajskym
zélivem vrcholil do stfedni Evropy pfiliv teplého
vzduchu od jihozdpadu. Studena fronta nad zapadni
Evropou postupovala k vychodu a v no¢nich hodi-
nach prechazela pfes nasSe uzemi.

Dopoledne 12. 8. 2004 bylo skoro jasno, odpoledne
polojasno, v noci oblacno aZ zatazeno s bourkami
a prehankami. Odpoledni maximalni teploty vystou-
pily v Cechach na 30-34 °C, na Moravé 28-32 °C.
Vitr byl slaby do 3 m.s!, dopoledne jiznich, od-
poledne vychodnich sméri. V noci vitr zesilil na
4-7 m.s’! a stocil se na zépadni. Na pfevazné Casti
uzemi byly v nocnich hodinich sraZkové uhrny
10-20 mm, ve vychodnich Cechach az 40 mm.

Od 7. 8. 2004 byl na vétsing méficich stanic v CR
zaznamendn pozvolny vzestup koncentraci tropo-
sférického ozonu z hodnot kolem 120 ug.m'3 a7z na
197 pg.m'3 v Litoméficich dne 12. 8. 2004. V tomto
dni vystoupily koncentrace na 5 stanicich v Severo-
Ceském kraji na 182-197 pg.m'3 ana dalSich 16 sta-
nicich lokalizovanych na celém tizemi CR, s vyjim-
kou Moravskoslezského kraje, na 161-178 pg.m'3
(obr. 2.3.4). Nasledujici den, po pfechodu studené
fronty, doglo na celém tizemi CR k vyraznému po-
klesu koncentraci troposférického ozonu na hod-
noty 70-90 pg.m'3.

Druhy piipad vyskytu zvySenych koncentraci ozonu
nastal aZ na pocatku zafi 2004. Pocasi ve stfedni
Evropé bylo pod vlivem hiebene vyssiho tlaku
vzduchu, tdhnouciho se z Azorskych ostrova pres
zdpadni a stfedni Evropu do oblasti Barentsova
more, kde se pfi zemi nachézel stfed tlakové vyse
1030 hPa. Na piedni strané tohoto hiebene proudil
nad severovychodni ¢ast Moravy od severu chladny
vzduch. V Cechach a na jizni Moravé se prechodné
udrzovala advekce teplého vzduchu na predni strané
tlakové nize 990 hPa se stfedem nad Islandem.
Po cely den 4. 9. 2004 bylo skoro jasno s maximal-
nimi teplotami 24-28 °C. Prevladal vitr severnich

smért 2-5 m.s™L.

Koncentrace troposférického ozonu od 31. 8. do
4.9. 2004 na celém tzemi CR pozvolna stoupaly

exceeded on two days at the AIM stations, but not
in three subsequent hours. Consequently, it was
not necessary to issue any signal within the Smog
Warning and Regulation System.

The first case of increased concentrations of the
ground-level ozone occurred on 12 August 2004.
Within the indistinctive higher pressure area weak
occluded front was decaying above the central
Europe. In the front side of the cyclone of 1000 hPa
with the centre above the Bay of Biscay the inflow
of warm air from southwest to the central Europe
culminated. The cold front above western Europe
moved to the east and during the night hours was
crossing over the territory of the Czech Republic.

In the morning of 12 August 2004 the weather was
almost clear, the afternoon was somewhat cloudy,
the night was cloudy to overcast with storms and
showers. The afternoon maximum temperatures
reached to 30-34 °C in Bohemia, in Moravia to
28-32 °C. The velocity of the wind, blowing from
the south in the morning and in the afternoon from
the east, did not exceed 3 m.s™. During the night the
wind got up to 4-7 m.s” and veered to the west.
The majority of the territory recorded the night
precipitation totals from 10 to 20 mm, in eastern
Bohemia up to 40 mm.

Beginning from 7 August the majority of the Czech
measuring stations recorded the gradual increase of
ground-level ozone concentrations from the values
of about 120 ,ug.m'3 up to 197 /.lg.m'3 in LitoméTice
on 12 August 2004. The concentrations measured on
this day reached 182—197 ,ug.m'3 at 5 stations in
the Central Bohemian Region and at further 16 sta-
tions located throughout the Czech Republic, with
the exception of the Moravian-Silesian Region, to
161-178 ug.m> (Fig. 2.3.4). On the following day,
after the of the cold front passage, the ground-level
ozone concentrations markedly decreased on the
whole territory of the Czech Republic to the values
between 70 and 90 ,ug.m’3 .

The second episode of the increased ozone con-
centrations occurred as late as early September. The
weather in central Europe was influenced by the
ridge of higher pressure, stretching from the Azores
across western and central Europe to the area of
the Barents Sea, where there was the ground-level
centre of the anticyclone of 1030 hPa. On the front
side of this ridge cold air from the north entered
above the northeastern part of Moravia. In Bohe-
mia and southern Moravia advection of warm air
remained temporarily on the front edge of the cyclone
of 990 hPa with the centre above Island. The whole
day of 4 September the weather was almost clear
with maximum temperatures of 24-28 °C. The
prevailing northern winds reached 2-5 m.s™.
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z hodnot kolem 100 ug.m'3 a7z na 194 ug.m'3 na
stanici Plzefi-Vinice dne 4. 9. 2004. Hodnoty
176-187 ;,lg.m'3 byly téhoz dne naméfeny v Plzni
jesté na dalSich 3 stanicich. V Praze rovnéZ na
3 stanicich, v Brné, v Mikulové-Sedlci, v Jihlavé,
v Tébofe a na Kladné byly zaznamenany kon-
centrace 160-170 ;,lg.m'3 (obr. 2.3.5). Nasledujici
den poklesly koncentrace troposférického ozonu
v Cechiach na 90-130 pg.m™, na Moravé a7 na
70-110 pg.m™.

From 31 August to 4 September the ground-level
ozone concentrations on the whole territory of the
Czech Republic were gradually increasing from
the values about 100 ,ug.m'3 up to 194 ,ug.m'3 at
the station Plzen-Vinice on 4 September 2004. The
values of 176—-187 ,ug.m'3 were measured at further
three stations in Plzeri on the same day. Concentra-
tions between 160 and 170 ,ug.m'3 were recorded
also at three stations in Prague, in Brno, Mikulov-
Sedlec, Jihlava, Tdabor and Kladno. (Fig. 2.3.5). On
the following day the ground-level ozone concentra-
tions decreased to 90-130 yg.m'3 in Bohemia, and
to 70-110 ,ug.m‘3 in Moravia.

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2004
Air Pollution in the Czech Republic 2004

126

CHMU - Informaéni systém kvality ovzdusi
CHMI - Air Quality Information System



IMISE — Ceska republika
AIR POLLUTION - Czech Republic

Liberec

C.Budéjevice

koncentracef/concentration [ug.m=]

115 125 135 145 155 165 175 185 195

Obr. 2.3.4 Plosné rozloZeni maximalnich dennich koncentraci troposférického ozonu
na Gzemi Ceské republiky, 12. 8. 2004

Fig. 2.3.4 Spatial distribution of maximum daily concentrations of ground-level ozone
on the territory of the Czech Republic, 12 August 2004
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Obr. 2.3.5 Plosné rozloZeni maximalnich dennich koncentraci troposférického ozonu
na Gzemi Ceské republiky, 4. 9. 2004
Fig. 2.3.5 Spatial distribution of maximum daily concentrations of ground-level ozone
on the territory of the Czech Republic, 4 September 2004
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3. ATMOSFERICKA DEPOZICE
NA UZEMi CESKE REPUBLIKY

Chemické sloZeni atmosférickych srazek a atmo-
sféricka depozice se sleduji na tizemi Ceské repub-
liky dlouhodobé na relativné znacném poctu stanic.
Sité stanic organizaci CHMU, CGS, VUV TGM,
VULHM a HBU AV CR, ze kterych byla v roce 2004
zpracovana data o kvalité srdZek a atmosférické
depozici, jsou vyneseny na obr. 3.1. Udaje o jed-
notlivych stanicich a typech odbéru jsou uvedeny
v tab. 3.4. Na tydenni interval odbéru vzorki Cistych
srazek v souladu s mezinarodni metodikou EMEP
presla vétsina stanic CHMU b&hem roku 1996. Od
roku 1997 byl na téchto stanicich zaveden specialni
tydenni odbér ,,bulk® na analyzu t€Zkych kovd.

Primérné hodnoty chemického sloZeni atmosféric-
kych srazek a hodnoty ro¢ni mokré depozice za
rok 2004 jsou uvedeny v tab. 3.5 a 3.6.

Mapy mokré depozice jsou vytvoreny pro vybrané
ionty z celkovych chemickych analyz odebranych
vzorkl srazek, a to konkrétné pro SO?{— S,NO3 - N,
NH - N, H* (pH), F, CI', Pb**, Cd** a Ni**.

Pro znazornéni depozi¢nich poli byly vybrany vyse
zminéné ionty v souvislosti se zdvaznosti jejich pi-
sobeni na slozky Zivotniho prostfedi. Mapy mokré
depozice jednotlivych iontd byly konstruovany
z pole koncentraci iontll ve srazkach (na zdkladé
pramérnych ro¢nich koncentraci vaZzenych srazko-
vym thrnem vypoctenych z namétfenych udaji) a
z pole ro¢nich srazkovych dhrnd, které bylo vytvo-
feno na zdkladé udaji ze 750 srdZkomérnych stanic
se zohlednénim vlivu nadmoi'ské vysky na mnoZstvi
srazek. Pri konstrukci poli mokré depozice se na
jednotlivych stanicich dava prednost vysledkim
analyz Cistych sraZek pred odbéry ,,bulk®, tydennimu
intervalu odbéru pfed mésicnim odbérem. Data ze
siti stanic CGS, VUV a VULHM, zaloZenych na
mésicnich odbérech ,,bulk® (srazky s praSnym spa-
dem, viz tab. 3.4), jsou pro konstrukci map mokré
depozice upravena empiricky ziskanymi koeficienty
vyjadifujicimi pomér jednotlivych iontd ve vzor-
cich srazek typu ,,bulk a ,,wet-only* (hodnoty pro
jednotlivé ionty v rozmezi 0,94 az 1,35).

Pro siru, dusik a vodikové ionty jsou uvedeny kromé
map mokré depozice také mapy suché a celkové de-
pozice. Sucha depozice siry a dusiku byla spoctena
na zakladé poli primérnych rocnich koncentraci
SO, a NO, pro CR a depozi¢nich rychlosti plyni
pro oxid sifi¢ity 0,7 em.s1/0,35 cm.s! a oxidy
dusiku 0,4 cm.s’l/O,l cm.s”! pro tzemi s lesnimi

3. ATMOSPHERIC DEPOSITION
IN THE CZECH REPUBLIC

Precipitation quality and atmospheric deposition
have been monitored in the long term at relatively
large number of stations in the Czech Republic.
Precipitation quality stations operated by CHMI,
CGS, VUV TGM, VULHM and HBU AV CR from
which data on precipitation quality and atmospheric
deposition were processed in 2004, are plotted in
Fig. 3.1. Information on individual stations and on
types of sampling is listed in Table 3.4. In 1996,
most of the CHMI stations switched over to weekly
sampling intervals in line with the EMEP metho-
dology. In 1997 the special weekly bulk sampling
for heavy metals analysis was introduced at these
stations.

Tables 3.5 and 3.6 contain average values of the
chemical composition of atmospheric precipitation
and the values of the 2004 annual wet deposition.

Wet deposition charts were compiled for selected ions
on the basis of all-round chemical analyses of pre-
cipitation samples, specifically for SOf{- S, NO;3 - N,
NH}-N, H* (pH), F, CI, Pb**, Cd** and Ni*™.
The above ions were selected to represent deposi-
tion fields with regard to their considerable impact
on the various spheres of the environment. Wet
deposition charts for each of the ions were derived
from the field of ion concentrations in precipitation
(based on annual mean concentrations weighted
by precipitation totals calculated from the data
observed), and from the field of annual precipitation
totals which was generated on data from 750 pre-
cipitation gauging stations, taking into account the
altitude’s effect on precipitation amount. When con-
structing wet deposition fields, results of wet-only
samples are preferred to bulk samples and weekly
samples are preferred to monthly samples. Data from
the stations operated by CGS, VUV and VULHM
which are based on monthly bulk sampling (dustfall
see Table 3.4) are modified by empirical coefficients
expressing the individual ions’ ratios in bulk and
wet-only samples (values for each of the ions from
0.94 to 1.35) for the purpose of the development of
the wet deposition charts.

In addition to wet deposition, also dry and total
deposition charts are included for sulphur, nitrogen
and hydrogen ions. Dry sulphur and nitrogen de-
position was calculated using fields of annual mean
SO, and NO, concentrations for the Czech Republic,
and the gas deposition rates found in [21] for SO}Z
0.7 cm.s/0.35 cm.s”! , and NO, 0.4 em.s/0.1 em.s ,
in case of forested/unforested area. Total deposi-
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porosty/uzemi bezlesé [21]. Sec¢tenim map mokré
a suché depozice siry a dusiku byly vytvoreny
mapy depozice celkové. Mapa mokré depozice vo-
dikovych iontd byla sestrojena na zakladé namére-
nych hodnot pH ve srazkach. Mapa suché depozice
vodikovych iontl odpovida depozici plyni SO, a
NOy na zdklad€ stechiometrie za predpokladu jejich
kyselé reakce v prostfedi. Mapa celkové depozice
vodikovych iontl vznikla soutem map depozice
mokré a suché.

Primérné hodnoty depozi¢nich toki S, N a H jsou
uvedeny v nasledujici tabulce:

tion charts were produced by adding S and N wet
and dry deposition charts. The wet hydrogen ion
deposition chart was compiled on the base of pH
values measured in precipitation. Dry hydrogen ion
deposition reflects SO, and NO, deposition based
on Stechiometry, assuming their acid reaction in
the environment. The total hydrogen ion deposition
chart was developed by summation of wet and dry
deposition charts.

The average deposition fluxes of S, N and H are
presented in the following table:

Tab. 3.1 Pramérné hodnoty depoziénich tokai S, N a H v Ceské republice, 2004
Tab. 3.1 Average deposition fluxes S, N and H in the Czech Republic, 2004

Prvek / Element Depozice / Deposition g.mZrok/ gm?Z.year’ keq.ha'.rok™ / keq.ha'.year?
S (S07) mokra / wet 0.479 0.299
S (SO,) sucha / dry 0.401 0.250
S celkova / total 0.880 0.549
N (NO3) mokra / wet 0.370 0.264
N (NHZ) mokra / wet 0.384 0.274
N (NO,) sucha / dry 0.262 0.187
N celkova / total 1.016 0.725
H (pH) mokra / wet 0.016 0.159
H (SO,, NO,) sucha / dry 0.044 0.434
H celkova / total 0.060 0.594

Mapové zobrazeni podkorunové depozice siry
bylo vytvofeno pro mista s porosty z pole kon-
centraci siry v podkorunovych srazkach (through-
fall) a z verifikovaného pole sraZzek procentualné
modifikovaného mnozstvim srizek naméfenym
pod porosty na jednotlivych stanicich (v rozsahu
47-92 % srazkového dhrnu pro rok 2004). Pod-
korunova depozice obecné zahrnuje mokrou ver-
tikdlni a horizontalni depozici a suchou depozici
¢astic a plynit v porostech a pro siru, pro kterou
je vnitini kolobéh porosty zanedbatelny, by méla
byt podkorunova depozice dobrym odhadem de-
pozice celkové.

Mapy mokré depozice t€zkych kova Pb, Cd a Ni
byly konstruovany na zdklad€ koncentraci téchto
kovi ve srazkach ,,bulk na jednotlivych stanicich.
Pole suché depozice olova a kadmia obsaZenych
v aerosolu byla pripravena z poli koncentraci téchto
kovil v ovzdusi (viz kap. 2.2). Pro hodnotu depo-
zi¢nich rychlosti pro kadmium obsaZené v aero-
solu byly pouZity hodnoty 0,27 cm.s”! pro les a
0,1 cm.s™! pro bezlesy terén, pro olovo 0,25 cm.s’!
pro les a 0,08 cm.s”! pro bezlesy terén [21].

Throughfall sulphur deposition chart was gene-
rated for forested areas from the field of sulphur
concentrations in throughfall and a verified field of
precipitation, which was modified by a percentage
of precipitation amounts measured under canopy
at each station (47 to 92 % of precipitation totals
in 2004). Throughfall deposition generally includes
wet vertical and horizontal deposition and dry de-
position of particles and gases in forests; in case
of sulphur, circulation of which within the forests
is negligible, throughfall deposition is considered
to provide a good estimate of total deposition.

Heavy metal wet deposition charts for Pb, Cd and
Ni were derived from concentrations of these metals
in bulk precipitation samples at individual stations.
The field of deposition flows of Pb and Cd contained
in SPM (dry Pb and Cd deposition) were derived
from the fields of these metals’ concentrations in
the ambient air (Chapter 2.2). The deposition rate
of Cd contained in SPM was taken as 0.27 cm.s!
for a forest and 0.1 cm.s™! for unforested terrain;
the figures for Pb are 0.25 cm.s™! for a forest and
0.08 cm.s™! for unforested terrain [21].
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Ke kontrole dat o kvalit& sraZek se rutinné v CHMU
pouZiva vypocet latkové bilance iontl (rozdil sumy
kation®i a sumy aniond ve vzorku by mél spliiovat
povolena kritéria, ktera se mirné li§i u jednotlivych
organizaci).

Déle se pouziva kontrola porovnanim vypocitané
a naméfené vodivosti, které také musi spliiovat po-
volena kritéria.

Provadi se i kontrola analyzou slepych laborator-
nich vzorkd a déle se pribézné sleduji a vyhodnocuji
slepé stanovistni vzorky, které umoziuji kontrolu
prace pti odbérech a kontrolu probihajicich zmén
vlivem transportu, manipulace, skladovéani a Gpravy
vzorku pfed vlastni chemickou analyzou.

Vysledky

* Srazkovy uhrn v roce 2004 v priméru pro izemi
republiky tvoril 101 % dlouhodobého normalu.
V porovnéni s rokem 2003, ktery byl sraZkové
vyrazné podnormélni (77 % dlouhodobého nor-
malu), srdzkovy uhrn ve vypoctu mokré depozice
tedy jeji velikost oproti roku 2003 zvysuje.

* Mokra depozice siry poklesla po roce 1997 pod
hodnotu 50 000 t a déle klesala aZ do roku 1999.
Od roku 2000 vyrazny pokles nepokracoval,
hodnoty ztstaly viceméné na urovni roku 1999.
V roce 2004 doslo k mirnému nartistu mokré de-
pozice siry oproti predchozimu roku (viz obr. 3.22).
Nértst zplsobil vys$si srazkovy thrn v roce 2004,
nebot pfi porovnani koncentraci siranil ve sraz-
kach na jednotlivych stanicich prevlada pocet
stanic s mimym poklesem oproti hodnotdm z pred-
chazejiciho roku. Nejvy$§ich hodnot mokré de-
pozice siry bylo dosaZeno v Jizerskych horach a
na Ceskomoravské vrchoving.

* Sucha depozice siry, jejiz nejvyraznéjsi pokles byl
zaznamenan v roce 1998 (hodnota poklesla o 45 %
v porovndni s primérem za roky 1995-1997), dale
klesala mezi lety 1999 a 2000. V letech 2000-2004
jiZ projevila stagnaci a to v souladu s Grovni kon-
centrace oxidu sifi¢itého v pfizemni atmosfére.
Pole celkové depozice siry je souctem mokré a
suché depozice siry a vykazuje celkovou troven
depozice siry odpovidajici hodnoté 69 353 t siry
na plochu CR pro rok 2004 (viz tab. 3.2). Po
predchozim poklesu z hodnot vyrazné vysSich
nez 100 000 t siry, depozice v letech 2000-2004
setrvavala v rozsahu cca 70 000-75 000 t siry
ro¢né s vyjimkou roku 2003, ktery byl vyrazné
srazkoveé podnormalni (viz obr. 3.21). Depozice
siry vykazuje maxima v Krusnych horéch, v Ze-
leznych horach a v Krkonosich.

The data on precipitation quality are controlled
routinely in CHMI using the method of ion balance
calculation (the difference between the sum of
cations and the sum of anions in the sample should
meet the allowable criteria which differ slightly
in various organizations).

Another control is carried out by comparing the cal-
culated conductivity and the measured conductivity
which both should meet the allowable criteria.

Analysis of the blank laboratory samples is also used
and blank field samples are monitored and assessed
continuously. This enables the control of work during
sampling and the control of changes occurring due
to transport, manipulation, storage and preparation
of the samples prior to the chemical analysis.

Results

e The average value of total precipitation in the
year 2004 for the territory of the Czech Republic
reached 101 % of the long-term normal. As com-
pared to the year 2003, which was markedly below
normal (77 % of the long-term normal), the total
precipitation thus increases the level of calculated
wet deposition.

e Wet sulphur deposition decreased after 1997
below 50,000 t and this trend continued up to 1999.
Since 2000 the profound decrease had not con-
tinued and the values remained more or less at
the level of 1999. In 2004 there was recorded
a slight increase of wet sulphur deposition as
compared to the previous year (see Fig. 3.22). The
increase was caused by higher total precipitation
in 2004 because when we compare the sulphate
concentrations in precipitation at individual sta-
tions there is a majority of stations with a slight
decline of values as compared to those recorded
in 2003. The highest values of wet sulphur de-
position were reached in the Jizerské hory Mts.
and the Ceskomoravskd vrchovina Highlands.

Dry sulphur deposition the most significant decline
of which was recorded in the year 1998 (the value
decreased by 45 % in comparison with the average
value for the period 1995-1997), continued to
decline in 1999-2000. In 2000-2004 it stagnated,
which is coherent with SO, concentrations in
the ground-level ambient air. The field of total
sulphur deposition is the sum of wet and dry de-
positions and it shows the total sulphur deposition
amounting to 69,353 t for the Czech Republic’s
territory for the year 2004 (see Table 3.2). After
the previous decrease from the values markedly
above 100,000 t, in the period 2000-2004 the
sulphur deposition remained within the range from
70,000 to 75,000 t per year with the exception of
the year 2003 which was markedly below normal
as for the precipitation (see Fig. 3.21). Sulphur
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* Pole podkorunové depozice siry dosahuje v né-
kterych horskych oblastech (Kru$né hory, Orlické
hory) vyS$sich hodnot nez celkova depozice siry
stanovend souctem mokré a suché depozice. Na-
rust lze pricist ptispévku horizontalni depozice,
ktera neni vzhledem k neurcitostem do celkové
depozice zahrnuta. Namrazy a mlhy byvaji vysoce
koncentrované a v horskych polohach mohou vy-
znamné prispivat k depozici siry i jinych prvka.
Problém je v mistné zna¢né proménlivém cha-
rakteru této depozice, kdy pfi extrapolaci na vétsi
uzemi muze dochazet k nepresnostem. Mapové
zobrazeni podkorunové depozice lze v takovém
pfipadé povaZovat za dokresleni, jakych hodnot
muZe celkovd depozice siry (véetné horizontalni
depozice) dosahovat, nebot pro siru na rozdil od
jinych polutantl je vnitfni kolob&h porosty za-
nedbatelny. V tab. 3.3 jsou uvedeny hodnoty cel-
kové a podkorunové depozice na zalesnéné tizemi
CR od roku 1997. Vy3&i hodnoty podkorunové
depozice potvrzuji jeji vyznam pfi zjiStovani cel-
kové depozice siry.

Mapy mokré i suché depozice dusiku maji po-
dobny vzhled jako v pfedchozich letech. Oproti
roku 2003 do$lo k mirnému poklesu mokré de-
pozice v oblasti Hrubého Jeseniku (prevazné po-
klesem N/NH}) a naopak k mirnému narfistu
v zépadnich a jiznich Cechach. Sucha depozice
oxidovanych forem dusiku nejvyraznéji poklesla
v roce 1998 (cca 0 20 % v porovnani s priamé-
rem za roky 1995-1997) a poté dale klesala aZ do
roku 2002. Mimy nar@st byl zaznamenéan v posled-
nich dvou letech. Mokra depozice méla ve zminé-
ném obdobi viceméné¢ stilou troven (viz obr. 3.22).

V roce 2004 byla celkova depozice dusiku
80 077 t N (ox + red).rok™! na plochu republiky
(viz tab. 3.2), coz je srovnatelné s hodnotami v le-
tech 1999-2002, kdy velikost celkové depozice
dusiku lezela v intervalu 77 000-85 000 t N.rok™!
(rok 2003 byl vyjimkou, nebot byl, jak bylo jiz
nékolikrdt uvedeno, srdZkov€ vyrazné podnor-
malni). NejvysSich hodnot celkova depozice du-
siku dosahovala na tzemi KruSnych hor, Jizer-
skych hor a Orlickych hor.

Rozdily mapovych zobrazeni mokré i suché depo-
zice vodikovych iontll jsou béhem let 2000-2004
relativné minimalni, nicméné mirny nariist v roce
2004 zaznamenan byl. Je patrny z mapy celkové
depozice vodikovych iontl (obr. 3.13). V druhé
poloving 90. let minulého stoleti doslo ke sni-
Zeni mokré i suché depozice vodikovych iontd

deposition reached the maximum values in the
Krusné hory Mts., the Zelezné hory Mts. and
the Krkonose Mts.

The throughfall sulphur deposition field in several
mountainous areas (the Krusné hory Mts., the
Orlické hory Mts.) reaches higher values than the
total deposition calculated as the sum of wet and
dry deposition. The increased contribution can be
attributed to horizontal deposition which is not
included in total summary deposition because of
uncertainties. Hoarfrost, icing and rime, and fog
are normally highly concentrated and may signi-
ficantly contribute to sulphur and other elements’
deposition in mountainous areas. The problem is
in a very erratic character of this type of depo-
sition from place to place where some uncertain-
ties may occur when extrapolating to a wider area.
In such case, the field of throughfall deposition
can be considered as illustrative for what values
the total sulphur deposition (including horizontal
deposition) might reach, because sulphur circula-
tion within vegetation is, unlike other pollutants,
negligible. Table 3.3 shows the values of total and
throughfall deposition for the forested areas of
the Czech Republic since 1997. The higher values
of throughfall deposition confirm its significance
for the determination of total sulphur deposition.
The maps of both wet and dry nitrogen deposi-
tion are similar to those presented in the previous
years. As compared with the year 2003 there was
a slight decrease of wet deposition in the area of
the Hruby Jesenik Mts. (predominantly as a result
of N/NHJ decline) and, on the contrary, there
was a slight increase in western and southern
Bohemia. The most marked decline of dry de-
position of the oxidized forms of nitrogen was
recorded in 1998 (by about 20 % in comparison
with the average for the years 1995-1997) and its
decline continued up to 2002. A slight increase has
been recorded in the past two years. The levels
of wet deposition were more or less stable in the
mentioned period (Fig. 3.22).

In 2004 the total nitrogen deposition was 80,077 t
of N (ox + red).year™ for the area of the Czech
Republic (see Table 3.2), which is comparable
with the values reached in the period 1999-2002
when the total depositon ranged between 77,000
and 85,000 t of N. year’] (the year 2003 was excep-
tional as it was significantly below normal as for
precipitation as mentioned several times earlier).
The highest values of total nitrogen deposition
were reached in the Krusné hory Mts., Jizerské
hory Mts. and the Orlické hory Mts.

The charts of both wet and dry deposition of
hydrogen ions have shown relative minimal diffe-
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na plochu celé CR o 50 %, sniZeni hodnot suché
depozice vodikovych iontll odpovidalo sniZeni
suché depozice SO, - S a NOy - N.

Po roce 2000, kdy byl ukoncen prodej olovna-
tych benzind, ziistdva pole mokré depozice olov-
natych iontd na vyrazné niz§i urovni. Pole mokré
depozice v roce 2004 ma podobny vzhled jako
v letech 2001-2003. Mirny narist byl stejné
jako v loniském roce pozorovan v oblasti Jizer-
skych hor a Krkonos, i kdyZ jiZ ne tak vyznamny.
Podobné jako v minulych letech v této oblasti byly
zaznamenany i nejvyssi hodnoty mokré depozice
kademnatych iontd.

Vzhled mapy mokré ro¢ni depozice nikelnatych
iontd potvrdil v roce 2004 pokles depozice za-
znamenany v roce 2003.

Vyvoj ro¢ni mokré depozice hlavnich sloZek na
vybranych stanicich Ceské republiky (obr. 3.21)
vykazuje po poklesu mokré depozice nékterych
slozek (pfevazné sirantl, vodikovych iontl a olov-
natych iontll) ve 2. polovin€ 90. let nyni spiSe
stagnujici stav. Pokles depozice siranti byl vy-
razny nejen na exponovanych stanicich Usti nad
Labem, Praha-Libu§ a Hradec Krélové, ale byl
zfejmy i na pozadovych stanicich Kosetice a Svra-
touch. Podstatny byl pokles na stanici Usti nad
Labem, kde mokra depozice siranti po roce 1995
poklesla o 60 % a soucasné se projevil i pokles
dalsich litek (NO3, NHj, Pb). S vyvojem depo-
zice siry a dusiku Ize sledovat vyvoj vzajemného
poméru té€chto prvka v atmosférickych srazkach.
Od 2. poloviny 90. let 1ze na nékterych stanicich
pozorovat mirny nérfist poméru dusiku a siry.

rences in the period of 2000-2004, nevertheless
there was recorded a slight increase in 2004.
It is shown in the map of total deposition of
hydrogen ions (Fig. 3.13). In the second half
of the 90’s of the last century both wet and dry
depositions of hydrogen ions decreased by 50 %
per the whole area of the Czech Republic, the
decrease of dry deposition of hydrogen ions values
was in coherence with the decrease of dry depo-
sition of SO, - S and NO,, - N.

After the year 2000 when the distribution of
leaded petrol was finished the field of wet depo-
sition of lead ions remains at a markedly lower
level. The field of wet deposition for the year 2004
is similar as those in 2001-2003. A slight increase
was recorded, similarly as in 2003 in the area
of the Jizerské hory Mts. and the KrkonoSe Mts.,
though not as much significant. Similarly as in
the previous years, the highest values of wet de-
position of cadmium ions were recorded also in
this area.

The map of wet annual deposition of nickel ions
for the year 2004 confirmed the decline of this
deposition recorded in 2003.

After the decrease of wet deposition of several
components (mainly sulphates, hydrogen ions
and lead ions) in the second half of the 90’s, the
development of annual wet deposition of the
main elements as measured at selected stations in
the Czech Republic (Fig. 3.21) shows stagnation
instead. The decrease of sulphate deposition was
substantial not only at the exposed stations as
Usti nad Labem, Prague-Libus or Hradec Krdlové
but it was also obvious at the background sta-
tions Kosetice and Svratouch. The decrease was
substantial at the station Usti nad Labem where
the wet sulphate deposition decreased by 60 %
after 1995 and where the decrease of other sub-
stances (NO3, NH}, Pb) was also obvious. With
the development of sulphur and nitrogen deposi-
tion the development of the proportion of both
elements can be observed in atmospheric preci-
pitation. Since the second half of the 90’s a slight
increase of nitrogen and sulphur proportion has
been observed.
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Tab. 3.2 Odhad celkové roéni depozice uvedenych slozek na plochu Ceské republiky (78 841 km2)
v tunach, 2004
Tab. 3.2 Estimate of the total annual deposition in the Czech Republic (78,841 sq. km) in tonnes, 2004

DEPOZICE / DEPOSITION [t]

mokra / wet sucha / dry celkova / total
S 37726 31627 69 353
N (ox) 29175 20 622 49 797
N (red) 30 280
N (ox + red) 59 455 80 077
H* 1266 3455 4721
Pb 121 43
Cd 7.2 27

Tab. 3.3 Odhad celkové roéni depozice siry na zalesnény povrch Ceské republiky (16 990 km2)
v tunach, 1997-2004

Tab. 3.3 Estimate of the total annual deposition of sulphur on the forested part of the Czech Republic
(16,990 sq. km) in tonnes, 1997-2004

DEPOZICE / DEPOSITION [t]
celkova (sumarni) / total podkorunova / throughfall
1997 40 000 42 600
1998 26 300 41 800
1999 20 850 25630
2000 18 240 21700
2001 17 932 22 046
2002 16 704 18 876
2003 13 697 16 059
2004 14 945 19732
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Tab. 3.4 Stanicni sité sledovani kvality srazek a atmosférické depozice, 2004
Tab. 3.4 Station networks monitoring precipitation quality and atmospheric deposition, 2004

Kaéd Stanice Kraj/zemé Okres Organizace | Nadm. vySka [m] Typ odbéru
Code Station Region/country District Organization Altitude [m] Sampling method
ALIB Praha-Libug | HI. m. Praha / Prague Praha 4 CHMU 304 W1, HM
APDB Podbaba HI. m. Praha / Prague Praha 6 VUV 183 M2(HM)
” Stfedogesky , .
STRE Trebotov Central Bohemian Praha-zapad VULHM 330 F2
. Stfedocesky . .
SBRE Brezka Central Bohemian Kolin VULHM 435 M2(HM), M4(HM)
. Stfedocesky . =
SLES Lesni potok Central Bohemian Kolin CGS 400 M2(HM), M4(HM)
’ Jihocesky S L .
CKAM Kamyk sl Cuih B gh ermian Ceské Budgjovice | VULHM 660 M2(HM), M4(HM)
JihoCesky S A .
CSTR Strouha South Bohemian Ceské Budéjovice | VULHM 430 F2, F4
Luznice Jihocesky s e .
CLUz nad Luznici South Bohemian Jindfichtv Hradec| VUV 417 M2(HM)
Jihocesky . g
CvoJ Vojifov South Bohemian Jindfichiv Hradec | VULHM 540 M2(HM), M4(HM)
. Jihocesky . =
CLIz Na lizu South Bohemian Prachatice CGS 828 M2(HM), M4(HM)
. JihoCesky . v
CSPA Spalenec South Bohemian Prachatice CGS 795 M2(HM), M4(HM)
CPL1, CPL2, o JihocCesky . g ~n| 1090 (bulk),
CPL3 Plesné jezero South Bohemian Prachatice HBU AV CR 1130 (tf), 1330 () F2, F4, F4
Jihocesky . .
CzDI Zdikov South Bohemian Prachatice VULHM 880 F4
: JihoCesky : ~ "
CKOC Kocelovice South Bohemian Strakonice CHMU 519 W1, HM
PCJ1, PCJ2,| Certovo . y - 1175 (bulk),
PCJ3 jezero Plzensky / Plzeri Klatovy HBU AV CR 1045 (tf), 1330 () F2, F4, F4
PPRM Ptimda Plzerisky / Plzeri Tachov CHMU 745 W1, HM
KLYS Lysina Karlovarsky / Karlovy Vary| Cheb CGs 867 M2(HM), M4(HM)
KPLB Pluhliv bor Karlovarsky / Karlovy Vary| Cheb CGs 740 M2(HM), M4(HM)
KLAZ Lazy Karlovarsky / Karlovy Vary| Cheb VULHM 875 M2(HM), M4(HM)
URVH Rudolice Ustecky / Usti nad Labem | Chomutov CHMU 840 W1, HM
UJEZ Jezefi Ustecky / Usti nad Labem | Chomutov CGs 482 (bulk), 704 (tf)| M2(HM), M4(HM)
UDKS Doksany Ustecky / Usti nad Labem | LitoméFice VUV 158 M2(HM)
UMOL Moldava Ustecky / Usti nad Labem | Teplice VULHM 820 M2, M4
Ustin. L.- - R - .
UUNK Kockov Ustecky / Usti nad Labem | Ustin. L. CHMU 367 W1, HM
LSOU Sous Liberecky / Liberec Jablonec n. N. CHMU 771 W1, HM
LJIZ Jizerka Liberecky / Liberec Jablonec n. N. VUV 859 M2(HM)
LUHL Uhlifska Liberecky / Liberec Liberec CGS 780 M2(HM), M4(HM)
LMIS Misecky Liberecky / Liberec Semily VULHM 940 M2, M4
Hradec Kralovéhradecky P = .
HHKO Kralove Hradec Kralové H. Kralové CHMU 276 W1, HM
oo | Krélovéhradecky o §
HLUD Luisino udoli Hradec Kraloveé Rychnov n. Kn. CHMU 875 W1, HM
. Kralovéhradecky =
HUDL U dvou lou¢ek Hradec Kralové Rychnov n. Kn. | CGS 880 M2(HM), M4(HM)
&t Kralovéhradecky g
HSRL Serlich Hradec Kraloveé Rychnov n. Kn. | VULHM 1000 M2(HM), M4(HM)
. Kralovéhradecky *
HMOP Modry potok Hradeo Kraloveé Trutnov CGS 1010 M2(HM), M4(HM)
KrkonoSe- Kralovéhradecky = 8
HKRY Rychory Hradec Kralové Trutnov CHMU 1 001 W1, HM
. Kralovéhradecky e
HRYC Rychory Hradec Kralové Trutnov VUV 1003 M2(HM)
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Kaod Stanice Kraj/zemé Okres Organizace | Nadm. vySka [m] Typ odbéru
Code Station Region/country District Organization Altitude [m] Sampling method
s Kralovéhradecky g
HHRI Hfibéci Hradeo Kraloveé Trutnov VUV 842 M2(HM)
ESVR Svratouch Pardubicky / Pardubice Chrudim CHMU 735 W1, HM
EPOM Polomka Pardubicky / Pardubice Chrudim CGS 512 M2(HM), M4(HM)
JLKV Loukov Vysocina / Vysocina Havligkiiv Brod | CGS 500 M2(HM), M4(HM)
JZEL Zelivka Vysocina / Vysocina Havlickdv Brod | VULHM 440 M2, M4
JKOS Kosetice Vysocina / Vysodina Pelhfimov CHMU 534 :\//IVJ(HHI\,/\IA) M2(HM),
JSAL Dllacova | vysogina / Vysocina Pelhfimov cas 557 M2(HM)
. Jihomoravsky : x .
BKUC Kucharovice South Moravian Znojmo CHMU 334 W1, HM
MUVD U Vodarny Olomoucky / Olomouc Jesenik VULHM 710 M2
ZBUC Buchlovice Zlinsky / Zlin Uherské Hradisté | VULHM 350 M2, M4
A e Moravskoslezsky . . = .
TBKR Bily K¥iz Moravian-Silesian Frydek-Mistek CHMU 890 W1, HM
= Moravskoslezsky . . =
TCRV Cervik Moravian-Silesian Frydek-Mistek CGS 640 M2(HM), M4(HM)
X Moravskoslezsky . . .
TCRK Cervik Moravian-Silesian Frydek-Mistek VULHM 700 M2
: R4 Moravskoslezsky P g
TMAR Mala Raztoka Moravian-Silesian Novy Ji€in VULHM 850 M2
= . Moravskoslezsky A g
TCER Cervena Moravian-Silesian Opava CHMU 749 W1, HM
Ostrava- Moravskoslezsky « x ’
TOPO Poruba Moravian-Silesian Ostrava-mésto CHMU 242 W1, HM
-BOG Bogatynia Polsko / Poland PL-IMGW 300 M3(HM)
-JAK Jakuszyce Polsko / Poland PL-IMGW 860 M3(HM)
-KAR Karpacz Polsko / Poland PL-IMGW 575 M3(HM)
-KLO Klodzsko Polsko / Poland PL-IMGW 355 M3(HM)
-PRz Przesieka Polsko / Poland PL-IMGW 620 M3(HM)
-SNI Sniezka Polsko / Poland PL-IMGW 1 603 M3(HM)
-SPL Spalona Polsko / Poland PL-WIOS 810 F1
-WIT Witkéw Polsko / Poland PL-WIOS 480 F1
-WLE Wilen Polsko / Poland PL-WIOS 303 F1
-Czi Czierniawa Polsko / Poland PL-WIOS 645 F1(HM)
-GOR Gorlitz SRN/ FRG LfUG SRN 237 W1
-MRB Marienberg SRN/ FRG LfUG SRN 639 W1
-CAR Carlsfeld SRN/ FRG LfUG SRN 896 Wi
-MTT MitteIndorf SRN/ FRG LfUG SRN 323 Wi1
-PLA Plauen SRN/ FRG LfUG SRN 335 Wi1
-ZIN Zinwald SRN/ FRG LfUG SRN 877 Wi1
Vysvétlivky / Explanatory notes:
M1 — mésiéni Cisté srazky — autom. pluviokolektor / monthly wet-only — autom. sampler

M2 —mésiéni bulk (srazky s praSnym spadem) / monthly bulk samples
M3 — meésicni Cisté srazky — denné slévany vzorek / monthly wet-only — daily cumulated samples

M4 — meésiéni podkorunové srazky / monthly throughfall

W1 —tydenni isté srazky — autom. pluviokolektor / weekly wet-only — autom. sampler

W3

HM —tydenni bulk pro stanoveni tézkych kovl / weekly bulk for heavy metals analysis
(HM) — analyza tézkych kovl v daném odbéru / heavy metals analysis in mentioned sampling

F1 - Gisté srazky / wet-only

F2 - bulk odbér / bulk samples
F4 - podkorunové srazky / throughfall

— tydenni Cisté srazky — denné slévany vzorek / weekly wet-only — daily cumulated samples
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Tab. 3.5 Priimérné ro¢ni koncentrace zakladnich slozek ve srazkach na stanicich
Ceské republiky, 2004

Tab. 3.5 Mean annual concentrations of principal pollutants in precipitation at stations
in the Czech Republic, 2004

Stanice CHMU tydenni (xxxA) a mé&sicni odbéry (xxx2 — bulk, xxx4 — podkorunové srazky)
CHMI stations weekly (xxxA) and monthly samples (xxx2 — bulk, xxx4 — throughfall)

ALIBA | CKOCA | PPRMA | URVHA | UUNKA | LSOUA | HHKOA | HLUDA | HKRYA
Ghrn / rain[mm]|  460.0 641.7 781.3 887.1 646 1396.3 549.4 1294.6 950.1
KJ"S“.'C%‘.%‘]’”‘" 19.4 14.6 187 27.4 24.1 22.2 19.4 20.4 22.3
pH 4.81 4.88 473 4.71 464 4.62 473 4.68 4.61
Na* [pg.I'"] 214 123 207 343 268 328 155 238 243
K* [ug.I"] 138 105 78 169 178 86 125 134 113
NH; [ug.I'"] 947 750 811 1280 881 674 1036 888 702
Mg?* [pg.I'"] 61 29 38 94 55 51 50 43 46
Ca®* [ug.l'" 345 185 209 559 370 258 333 186 187
Mn?* [pg.I'"] 12.7 3.8 4.1 6.6 37.5 2.9 46 2.9 3.1
Zn®* [ug. 30.3 11.0 9.4 16.5 13.1 13.1 8.1 11.1 17.0
Pb%* [ug.I™ 2.4 1.3 1.5 25 1.7 2.1 1.1 1.4 1.3
Cd?* [pg.I M 0.11 0.08 0.06 0.38 0.09 0.63 0.07 0.11 0.09
NiZ* [ug. "] 0.9 0.8 0.6 1.5 1.0 0.7 1.7 1.1 1.1
Fe2* [ug.I"] 171.0 40.0 36.9 63.7 100.9 26.1 33.4 50.9 235
F [ug.I™ 31 16 18 43 38 45 26 13 16
Cl [ug.I" 435 213 305 597 377 505 322 314 431
NO; [ug.I"] 2675 2197 2731 3752 2235 2554 2442 2588 2398
SO7 [ug.I M 1863 1401 1590 2694 2376 2129 2112 1820 1904

ESVRA BKUCA TBKRA TCERA TOPOA JKOSA JKOS2 JKOS4
ahrn / rain [mm] 851.6 514.7 1214.3 684.8 599.9 635.2 635.2 398.4
?ﬁ"s”.égg‘]’”d 18.8 25.4 22.4 20.2 24.2 17.5 19.2 50.7
pH 4.68 5.07 452 4.70 4.62 4.75 4.63 4.88
Na* [pg.I'"] 157 148 183 150 177 163 250 410
K* [ug.I"] 103 234 91 194 118 99 187 3821
NH; [ug.I'"] 785 1231 521 872 1003 664 900 2376
Mg?* [pg.I'"] 33 69 40 40 44 39 59 362
Ca®* [pg. M 171 542 156 280 296 171 368 1237
Mn?* [pg.I"] 5.2 49 42 44 28.4 35 6.9 226.0
Zn?* [ug. ™M 6.4 12.4 145 19.6 30.7 6.2 7.0 19.0
Pb%* [ug.I™ 1.2 1.8 3.3 3.3 5.5 1.6 2.4 2.4
Cd®* [ug.l'" 0.08 0.14 0.14 0.14 0.20 0.09 0.07 0.13
NiZ* [ug. "] 1.2 0.9 0.6 0.7 1.1 0.7 0.8 3.2
Fe2* [ug.I"] 17.2 42.8 24.0 28.4 165.4 20.6 16.5 28.7
F [ug.I™ 13 24 26 29 37 14 13 41
CI [ug.I"] 214 298 488 276 496 329 312 1297
NO3 [ug.I"] 1988 2616 1820 2187 2726 2335 2400 7180
SO% [ug.IM 1508 2667 1853 2112 2487 1565 1669 5567

Poznamka / Note:

Mn, Zn, Pb, Cd, Ni, Fe (tydenni odbéry) — metoda bulk, ostatni ionty (tydenni odbéry) — Cisté srazky (automaticky pluviokolektor)
Mn, Zn, Pb, Cd, Ni, Fe (weekly samples) — bulk sampling, others ionts (weekly samples) — wet-only samples (automatic sampler)
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DEPOSITION - Czech Republic

Stanice CGS mési¢ni odbéry (xxx2 — bulk, xxx4 — podkorunové srazky)
CGS stations monthly samples (xxx2 — bulk, xxx4 — throughfall)

SLES2 | CLIZ2 | CSPL2 | KLYS2 | KPLB2 | UJEZ2 | LUHL2 |HMOP2| HUDL2 [EPOM2| JLKV2 | JSAL2 | TCRV2
thm]/ rain | 5354 | 7847 | 573 | 973.9 | 736.1 | 638.7 | 978.6 |2175.5 |1200.2 | 681.5 | 746.0 | 438.8 |1268
?L-g‘.éag‘]’”d- 196 | 149 | 129 | 160 | 219 | 277 | 209 | 224 | 320 | 337 | 173| 595| -
pH 459 473 499 466 465 464 465 489 447 484 509 499 470
Na*[ug."] | 243 90 | 180 | 232 | 277 | 379 | 232 | 460 | 260 | 637 | 274 | 560 | 137
K* [ug.I" 209 89 |38 | 112 | 354 | 262 | 101 | 419 | 655 (1877 | 370 |3147 | 263
NH; [ug.l"] | 357 | 534 | 385 | 637 | 974 | 915 | 589 | 766 | 361 483 | 599 |2504 | 375
Mg®* [pg.l1| 73 38 59 45 | 179 | 168 80 | 137 | 139 | 528 | 146 | 754 68
Ca®* [ug.I"] | 331 193 | 249 | 165 | 242 | 410 | 425 | 502 |1263 |1096 | 630 |1683 | 362
Mn?* [pg.I"]| 23.2 62| 11.7 45| 352 | 148 42| 271 38| 2073 | 11.2| 153.9 | 14.1
Zn® [ugl" | 14.9 76| 223| 140 | 142| 214 | 337 | 6069 | 466 | 172 | 395 | 365 | 345
Pb%* [ug.I'"] 0.9 15 1.0 0.6 0.8 1.5 1.0 15 1.0 0.8 1.0 1.2 1.6
Cd% [ug.I" 0.03 007 005 004 005 007 011 013 007 0.0 0.11] 013  0.08
NiZ* [ug.I"] 0.6 0.3 0.9 0.3 0.5 0.7 0.9 0.9 0.5 1.2 1.6 2.0 1.1
Fe* [ug.'] | 20.0 88| 184 | 250 | 264 | 223 | 226 | 211 | 147 | 536 | 236| 229 | 164
AP [ug.l 20 39 41 17 12 95 29 41 16 134 48 50 17
F [ug.I"] 11 12 10 10 12 19 19 14 10 34 19 54 12
Cliugl™l | 454 | 215 | 575 | 367 | 534 | 655 | 387 | 814 | 520 | 955 | 472 |1878 | 485
NO; [ug.l"] |1717 |2047 |1654 |2076 |2057 |2656 |2255 |1676 |4350 |1507 (1930 |6309 |1450
SO7 [ug.l'1|1833 [1177 | 936 |1336 |1700 |2722 |2055 |2191 |2220 |6681 [2258 |6097 |1816

SLES4 | CLIZ4 | CSPL4 | KLYS4 | KPLB4 | UJEZ4 | LUHL4 |HMOP4| HUDL4 |EPOM4 | JLKV4 | TCRV4
thm]/ e 2739 | 532.9 | 3062 | 731.6 | 4835 | 5931 | 753.6 | 1014.3 | 1114.0 | 613.6 | 4735 | 7225
E{Jg‘c:n .01?”‘1' 1032 | 395 44.0 - - 1209 | 491 | 3658 862 | 657 | 418 | 488
pH 5.00| 475 5.55 - 4.47 405 446 459 418 472 491 433
Na* [ug.I"] 706 394 539 513 697 | 1138 720 561 921 | 1033 349 257
K* [ug.I"] 7771 | 2355 |16557 |2429 |2033 | 4730 |3459 | 2221 2712 | 4197 | 4506 | 2905
NHj [ug.I"] | 3654 | 1012 526 521 [1073 | 3726 | 1015 656 | 2500 | 1892 808 421
Mg?* [ug.l'1| 948 462 928 198 | 1231 835 276 316 596 740 404 217
Ca® [ugl"| 2026 |1233 | 2110 891 |1182 | 3124 |1268 |1386 | 3302 |2242 |1147 | 1141
Mn?* [ug.l']| 317.6 | 1865 | 1942 | 764 | 301.4 | 3832 | 371 | 693 53.0 | 2651 | 4142 | 917
Zn?* [ug. ™M 243 | 338 242 | 152 | 149 495 | 431 22.0 638 | 226 | 187 | 305
Pb%* [pg.l" 2.3 1.4 2.0 - - 3.0 1.6 1.9 4.1 2.9 2.2 1.9
Cd?* [ug.I"] 0.13  0.06 0.06) - - 0.34 017 0.08 032 012 014 0.32
Ni%* [pg.I ™ 1.9 0.6 1.6 - 2.9 1.6 1.0 0.7 1.1 0.7 1.5 1.1
Fe?* [ug."] 57.3 | 20.0 80.0 | 334 | 411 | 1019 | 324 | 254 283 | 416 | 199 | 169
AR [ug.I] 84 46 75 26 37 67 67 35 71 57 52 31
F [ug.I"] 98 31 38 32 36 133 - 35 90 75 51 58
Cllugl"] | 2961 |1155 | 2855 |1030 |2159 | 2642 |1579 |1598 | 1704 |2143 |[1233 |1221
NO; [ug.l'"] | 13509 |5447 | 2935 |2586 | 4521 9624 | 3846 |3574 |11825 |4492 |3399 |2477
SO3 [ugl"] | 12758 | 3529 | 3659 |3704 |5751 |19903 |6882 |4715 |10958 |8756 |5011 | 5622
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DEPOZICE - Ceska republika
DEPOSITION — Czech Republic

Stanice VUV mési¢ni odbéry (xxx2 — bulk)
VUV stations monthly samples (xxx2 — bulk)

APDB2 CcLUZ2 UDKS2 LJIz2 HHRI2 HRYC2
ahrn / rain [mm] 4915 679.5 394.8 1325.5 1111.4 938.5
E{J"S'ng‘]’"d' 39.1 26.4 45.7 27.2 19.6 185
pH 5.98 5.12 4.58 4.86 4.80 473
Na* [pg.I"] 821 420 575 421 301 539
K* [ug.I" 559 1386 399 208 512 203
NH [pg.I "] 1847 709 1320 792 649 541
Mg?* [pg.I'"] 298 1265 287 123 139 99
Ca?* [ug.I"] 3223 1910 1816 1229 489 595
Mn?* [pg.I"] 32.3 6.3 14.4 6.5 8.7 6.6
Zn?* [ug. 174.2 31.1 53.4 38.4 215 21.0
Pb?* [ug.I™ 7.1 47 7.3 4.4 5.3 7.8
Cd?* [ug.I"] 0.22 0.42 0.23 0.34 0.25 0.23
NiZ* [ug. "] 35 0.8 1.5 1.4 1.8 0.6
Fe2* [ug.I"] 237.6 66.6 122.9 54.8 53.3 59.9
AP [ug.™ 121 61 124 66 40 49
F [ug.I™ 50 51 54 55 47 50
CI [pg.I" 3439 895 1288 835 675 624
NO; [ug.I™] 2688 2159 5992 3219 2056 2003
S0Z [pg.l M 3243 1859 5674 3083 2043 2217
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DEPOZICE - Ceska republika
DEPOSITION - Czech Republic

Stanice VULHM mési¢ni odbéry (xxx2 — bulk, xxx4 — podkorunové srazky)
VULHM stations monthly samples (xxx2 — bulk, xxx4 — throughfall)

CKAM2 | CVOJ2 | JZEL2 | KLAZ2 | LMIS2 | MUVD2 | SBRE2 | TCRK2 | TMAR2 | ZBUC2

ahrn / rain [mm]| 646.3 746.0 567.6 321.4 | 13405 | 1108.3 404.1 978.0 | 1053.5 507.8
Eﬁg’.éﬁ‘]’"d‘ 102 136 13.0 17.6 11.9 17.4 33.7 165 20.9 25.7
pH 5.58 5.33 5.04 5.72 5.26 479 6.47 476 4.60 5.80
Na* [pg.I""] 231 373 309 455 337 200 573 219 224 490
K* [ug.I" 255 396 501 447 286 392 2030 484 540 2422
NH [pg.I "] 813 637 185 1431 726 1028 1797 581 779 1512
Mg?* [pg.I'"] 85 105 103 126 79 71 651 96 99 320
Ca®* [pg.M 445 615 531 743 401 443 2771 615 492 1183
Mn?* [pg.I"] 12.0 18.1 53.7 7.6 7.6 9.3 23.6 29.7 40.1 28.9
Zn%* [pg.lM 67.7 50.0 20.8 60.2 44.8 27.4 49.6 39.7 61.7 417
Fe?* [ug.I"] 55 6.2 6.4 55 5.0 10.7 11.5 7.0 20.8 9.9
AR [ug.I] 5 11 5 7 6 8 6 22 15 9
F [pg.I™ 13 23 34 31 22 14 40 12 36 21
Cl [ug.I"] 421 483 1003 1221 791 580 962 626 863 911
NO3 [ug.I'"] 1783 1761 2001 2565 1963 2464 7604 2796 2403 4583
S0Z [ug.I M 1453 2457 1819 2147 2029 2240 2694 2476 2842 2955

CKAM4 CVOJ4 JZEL4 KLAZ4 LMIS4 SBRE4 HLUU4 ZBUC4
ahrn / rain [mm] 465.1 502.6 384.8 718.8 1621.0 325.0 1040.7 332.7
E{j&éﬁ‘]’”d‘ 26.9 46.2 42.9 39.1 15.9 34.7 44.9 35.3
pH 5.54 5.04 475 454 5.13 6.03 4.70 5.41
Na* [pg.I""] 352 583 790 841 354 632 868 467
K* [ug.I" 2994 4368 5116 2492 1706 6072 2634 4913
NH [pg. "] 1253 1946 1326 883 582 1473 1763 1612
Mg?* [pg.I'"] 417 483 481 374 131 807 725 433
Ca®* [pg.M 1227 2048 1386 1639 566 1915 2337 1673
Mn?* [pg.I'"] 114.2 567.5 726.8 2471 29.9 215.9 61.8 256.9
Zn?* [ug. 64.1 62.0 67.0 41.1 35.8 64.2 57.9 297.1
Fe?* [ug.I"] 17.8 27.0 40.8 35.2 10.1 30.1 32.0 23.6
AR [ug.l) 11 41 40 40 9 20 35 20
F [ug.I™ 50 90 84 90 198 86 79 73
Cl [ug.I"] 901 1954 2483 1852 970 1442 1899 2033
NO; [ug.I"] 4608 5999 6544 6169 2040 3296 6743 5116
SOZ [ug.IM 4040 7223 5353 5981 3523 4300 8940 4916
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DEPOZICE - Ceska republika
DEPOSITION — Czech Republic

Tab. 3.6 Roéni mokra atmosféricka depozice na stanicich Ceské republiky, 2004
Tab. 3.6 Annual wet atmospheric deposition at stations in the Czech Republic, 2004

Stanice CHMU tydenni (xxxA) a mésiéni odbéry (xxx2 — bulk, xxx4 — podkorunové srazky)
CHMI stations weekly (xxxA) and monthly samples (xxx2 — bulk, xxx4 — throughfall)

ALIBA | CKOCA | PPRMA | URVHA | UUNKA | LSOUA | HHKOA | HLUDA | HKRYA
dhrn / rain [mm]|  460.0 641.7 781.3 887.1 646.0 1396.3 549.4 1294.6 950.1
H* [mg.m] 7.2 8.4 147 17.4 15.0 33.6 10.3 26.8 23.6
Na* [mg.m?] 98.3 78.9 161.6 304.6 172.9 458.4 85.4 307.4 231.3
K* [mg.m?] 63.6 67.5 60.8 150.1 114.8 119.8 68.4 173.3 107.0
NH [mg.m] 435.4 481.1 633.8 1135.4 569.3 940.9 569.1 1149.0 666.7
Mg®* [mg.m] 28.0 18.4 29.5 83.0 35.4 70.9 27.4 55.5 43.2
Ca?* [mg.m?] 158.9 118.8 162.9 495.6 239.0 360.3 182.9 240.2 177.2
Mn?* [mg.m] 5.6 25 3.2 5.8 24.2 4.1 25 37 2.9
Zn?* [mg.m?] 13.9 7.1 7.4 14.7 8.4 18.2 44 14.4 16.2
Pb%* [mg.m?] 1.1 0.9 1.1 2.2 1.1 2.9 0.6 1.8 1.3
Cd?* [mg.m?] 0.05 0.05 0.05 0.34 0.06 0.87 0.04 0.14 0.08
NiZ* [mg.m?] 0.4 0.5 0.5 1.3 0.7 1.0 0.9 1.4 1.1
Fe?* [mg.m?] 78.6 25.7 28.8 56.5 65.2 36.4 18.4 65.9 22.4
F [mg.m?] 14.5 10.2 14.3 38.2 24.2 62.1 14.5 16.3 15.0
CI'[mg.m?] 199.9 136.9 238.6 529.3 2433 704.4 176.8 406.0 409.7
NO; [mg.m?] | 1230.3 1409.9 2133.7 3328.6 1443.9 3566.1 1341.6 3349.8 2277.8
S0Z [mg.m?] 857.0 899.1 1242.0 2390.2 1535.1 2972.6 1160.2 2356.7 1808.7

ESVRA BKUCA TBKRA TCERA TOPOA JKOSA JKOS2 JKOS4
dhrn / rain [mm] 851.6 514.7 1214.3 684.8 599.9 635.2 635.2 398.4
H* [mg.m?] 17.8 4.4 36.9 13.6 14.6 11.2 15.0 5.3
Na* [mg.m?] 133.7 76.4 2221 102.8 106.1 103.0 159.1 163.1
K* [mg.m?] 87.6 120.6 110.5 132.9 70.8 62.9 118.6 1522.2
NH [mg.m?] 668.6 633.5 633.0 597.2 601.6 4218 571.8 946.7
Mg®* [mg.m?] 27.9 35.6 48.6 27.6 26.6 24.4 37.5 144.3
Ca®* [mg.m?] 1455 278.9 189.9 192.0 177.4 108.6 233.8 492.7
Mn?* [mg.m] 44 25 5.1 3.0 17.0 2.2 4.4 90.0
Zn?* [mg.m?] 5.4 6.4 17.6 13.4 18.4 4.0 4.4 7.6
Pb%* [mg.m?] 1.0 0.9 4.0 2.2 3.3 1.0 1.5 0.9
Cd?* [mg.m™] 0.07 0.07 0.17 0.09 0.12 0.06 0.05 0.05
Ni%* [mg.m] 1.0 0.5 0.8 0.5 0.7 0.5 0.5 1.3
Fe* [mg.m?] 14.6 22.1 29.1 19.5 99.2 13.1 10.5 11.4
F [mg.m?] 10.7 125 31.7 19.5 223 8.9 8.1 16.4
Cl'[mg.m?] 182.0 153.4 592.4 189.2 297.7 208.6 198.4 516.7
NO; [mg.m?] 1693.2 1346.3 2209.5 1497.6 1635.1 1483.7 1524.6 2860.5
S0Z [mg.m?] 1284.5 1372.6 2250.6 1446.4 1491.7 994.1 1060.2 2217.9

Poznamka / Note:

Mn, Zn, Pb, Cd, Ni, Fe (tydenni odbéry) — metoda bulk, ostatni ionty (tydenni odbéry) — Cisté srazky (automaticky pluviokolektor)
Mn, Zn, Pb, Cd, Ni, Fe (weekly samples) — bulk sampling, others ionts (weekly samples) — wet-only samples (automatic sampler)
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DEPOZICE - Ceska republika
DEPOSITION - Czech Republic

Stanice CGS mési¢ni odbéry (xxx2 — bulk, xxx4 — podkorunové srazky)
CGS stations monthly samples (xxx2 — bulk, xxx4 — throughfall)

SLES2 | CLIZ2 | CSPL2 | KLYS2 | KPLB2 | UJEZ2 | LUHL2 |HMOP2 | HUDL2 | EPOM2 | JLKV2 | JSAL2

thm]/ rain 532.4 | 7847 | 573.0 | 973.9 | 736.1 | 638.7 | 978.6 |21755 |1200.2 | 681.5 | 746.0 | 438.8
H* [mg.m?] 137 | 147 58 | 212 | 163 | 146 | 217 | 279 | 410 9.9 6.1 45

Na*[mg.m?] | 129.6 | 707 | 103.3 | 226.4 | 204.3 | 242.3 | 227.1 [1001.2 | 311.7 | 434.0 | 204.0 | 2459
K*[mgm? | 1114 | 696 | 2226 | 1089 | 260.8 | 167.6 | 99.0 | 910.6 | 7859 |1279.3 | 275.8 |1380.8
NH; [mg.m?] | 189.9 | 419.4 | 2206 | 620.6 | 717.1 | 584.4 | 576.8 |1666.5 | 433.8 | 329.2 | 4465 |1098.8
Mg> [mgm?]| 389 | 299 | 340 | 436 | 131.6 | 107.1 | 788 | 2989 | 166.4 | 359.6 | 109.3 | 330.8
Ca’* [mg.m?]| 176.3 | 1515 | 1427 | 160.8 | 178.4 | 261.9 | 4163 |1092.9 |15153 | 746.8 | 4702 | 738.4

Mn?* [mg.m?]| 12.3 4.9 6.7 44 | 259 9.5 4.1 58.9 45 | 1413 84 | 675
Zn%* [mg.m?] 7.9 60 | 128 | 137 | 104 | 137 | 330 (13202 | 56.0 | 11.7 | 295 | 16.0
Pb%* [mg.m?] 0.5 1.2 0.6 0.6 0.6 1.0 1.0 3.3 1.3 0.6 0.7 0.5
Cd?* [mg.m?] 0.02| 005/ 003 004/ 003 004 0.1 029/ 008/ 007 008 0.06
NiZ* [mg.m?] 0.3 0.3 0.5 0.3 0.4 0.4 0.9 2.0 0.7 0.8 1.2 0.9
Fe®* [mg.m? | 10.7 69 | 106 | 244 | 194 | 142 | 221 460 | 177 | 365 | 176 | 10.1
AR [mg.m?] 106 | 306 | 232 17.0 87 | 609 | 282 | 887 195 | 915 | 358 | 221
F [mg.m?] 5.7 9.7 58 | 102 9.0 | 121 19.0 | 307 | 120 | 230 | 143 | 235

Cr [mg.m'z] 2419 | 168.7 | 329.5 | 3579 | 393.2 | 4183 | 378.6 |1770.1 624.2 | 651.1 3519 | 8241
NO3 [mg.m'z] 914.0 |1606.6 | 947.9 |2022.0 |1514.4 |1696.7 |2206.5 |3646.7 |5221.4 |1027.2 |1439.6 |2768.5
SO%' [mg.m'2] 976.0 | 923.8 | 536.3 |1301.6 |1251.1 |1738.8 |2011.5 |4767.3 |2665.0 |4553.4 |1684.2 |2675.4

TCRV2 | SLES4 | CLIZ4 | CSPL4 | KLYS4 | KPLB4 | UJEZ4 | LUHL4 | HMOP4 | HUDL4 | TCRV4

thm]/ fain 12682 | 2739 | 5329 | 3062 | 731.6 | 4835 | 5931 | 753.6 | 1014.3 | 11140 | 7225
H* [mg.m?] 25.6 2.8 9.5 0.9 - 16.2 525 26.4 26.2 73.2 33.6
Na*[mgm? | 1735 | 193.4 | 2101 | 1649 | 3757 | 3369 | 6747 | 5423 | 569.5 | 1026.2 | 185.9
K*[mg.m?] 3335 | 2128.3 | 1255.0 | 5069.7 | 1777.4 | 983.0 | 28055 | 2606.4 | 2253.2 | 3020.7 | 2098.7

NHZ [mg.m'z] 475.3 | 1000.8 539.1 161.0 381.3 519.0 | 2209.9 764.8 665.5 | 2785.3 303.9
M92+ [mg.m'z] 85.9 259.6 246.3 284.1 145.2 595.2 495.2 207.7 321.0 663.9 156.7
Ca?* [mg.m'z] 459.0 555.0 657.3 646.1 652.2 571.4 | 1853.0 955.3 | 1405.4 | 3678.6 824.1
Mn>* [mg.m‘z] 17.9 87.0 99.4 59.5 55.9 145.7 227.3 28.0 70.3 59.0 66.3

Zn?* [mg.m?] 43.8 6.7 18.0 7.4 11.1 7.2 29.4 32,5 22.3 71.0 22.0
Pb%* [mg.m?] 2.0 0.6 0.7 0.6 - - 1.8 1.2 2.0 46 1.4
Cd* [mg.m™] 0.11 0.04 0.03 0.02| - - 0.20 0.13 0.09 0.36 0.23
NiZ* [mg.m?] 1.4 0.5 0.3 0.5 - 1.4 0.9 0.8 07 1.2 0.8
Fe®* [mgm?]| 20.9 15.7 10.7 245 24.4 19.9 60.5 24.4 25.7 315 12.2
AR [mg.m?] 21.8 23.1 24.4 22.9 18.8 17.9 39.5 50.1 35.8 78.6 22.1
F [mg.m?] 14.9 26.8 16.7 1.7 23.6 17.4 78.7 357 | 100.8 417

Ccr [mg.m'z] 614.7 811.0 615.5 874.3 753.3 | 10441 | 1566.9 | 1190.2 | 1620.4 | 1898.4 882.5
NO3 [mg.m?] | 1838.3 | 3700.1 | 2902.7 898.6 | 1891.7 | 2186.1 | 5708.2 | 2898.0 | 3625.1 |13173.4 | 1789.9
SO‘%‘ [mg.m'z] 2302.9 | 3494.3 | 1880.6 | 1120.3 | 2709.7 | 2780.8 |11804.6 | 5186.2 | 4782.0 |12207.6 | 4061.6
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DEPOZICE - Ceska republika
DEPOSITION — Czech Republic

Stanice VUV mési¢ni odbéry (xxx2 — bulk)
VUV stations monthly samples (xxx2 — bulk)

APDB2 UDKS2 LJIz2 HRYC2 CLUZ2 HHRI2
ahrn / rain [mm] 4915 394.8 1325.5 938.5 679.5 1111.4
H* [mg.m?] 0.5 10.4 18.1 17.6 5.1 17.7
Na*[mg.m?] 4035 227.1 558.6 505.5 2855 334.1
K* [mg.m?] 274.6 157.5 276.2 190.3 9415 569.0
NH; [mg.m] 908.0 521.3 1049.8 507.5 481.6 721.6
Mg?* [mg.m?] 146.3 113.5 163.5 93.3 859.5 154.5
Ca®* [mg.m?] 1583.9 716.9 1628.7 558.5 1298.1 543.7
Mn?* [mg.m?] 15.9 5.7 8.6 6.2 43 9.7
Zn?* [mg.m?] 85.6 21.1 50.9 19.7 21.1 23.9
Pb%* [mg.m?] 35 2.9 5.9 7.3 3.2 5.9
Cd?* [mg.m™] 0.11 0.09 0.46 0.22 0.29 0.28
NiZ* [mg.m?] 1.7 0.6 1.8 0.6 0.6 2.0
Fe2* [mg.m?2] 116.8 485 72.6 56.2 45.3 59.3
AP [mg.m?] 59.7 49.1 87.1 45.6 41.4 44.7
F [mg.m?] 24.6 21.2 72.2 46.9 345 52.3
CI'[mg.m?] 1690.0 508.6 1107.0 585.6 607.9 750.1
NO; [mg.m™?] 1321.2 2365.6 4267.0 1879.4 1466.9 2284.8
S0% [mg.m?] 1593.8 2240.3 4085.9 2081.0 1263.3 2271.0
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DEPOZICE - Ceska republika
DEPOSITION - Czech Republic

Stanice VULHM mési¢ni odbéry (xxx2 — bulk, xxx4 — podkorunové srazky)
VULHM stations monthly samples (xxx2 — bulk, xxx4 — throughfall)

SBRE2 | CKAM2 | CVOJ2 | KLAZ2 | LMIS2 | JZEL2 | MUVD2 | ZBUC2 | TCRK2 | TMAR2
thm]/ (D 404.1 646.3 746.0 321.4 | 13405 567.6 | 1108.3 507.8 978.0 | 1053.5
H* [mg.m™?] 0.1 1.7 35 0.6 7.4 5.2 18.0 0.8 17.0 26.2
Na*[mg.m?] 2315 149.2 278.0 146.2 452 4 175.7 2218 248.8 214.6 236.3
K* [mg.m?] 820.4 164.5 295.1 143.6 383.4 284.5 4347 | 1229.7 473.6 568.7
NH; [mg.m?] 726.1 525.5 475.3 459.9 973.4 105.0 | 1139.7 767.9 568.0 821.0
Mg?* [mg.m?]| 263.1 54.7 78.2 40.4 105.4 58.3 79.0 162.6 94.3 104.0
Ca®* [mg.m?| 1119.9 287.6 458.9 239.0 537.6 301.3 490.7 600.6 601.3 517.9
Mn?* [mg.m?] 9.5 7.8 135 2.4 10.1 30.5 10.3 14.7 29.1 422
Zn%* [mg.m?] 20.1 43.8 37.3 19.3 60.0 1.8 30.4 21.2 38.9 65.0
Fe2* [mg.m?] 46 35 46 1.8 6.7 3.6 11.8 5.0 6.9 21.9
A [mg.m?] 2.3 3.3 8.1 2.3 7.7 2.8 9.1 47 21.4 15.7
F [mg.m?] 16.3 8.3 16.9 9.9 29.7 19.3 15.0 10.7 11.7 37.9
Cl [mg.m3] 388.8 272.4 360.6 392.4 | 1060.5 569.2 642.7 462.7 612.1 909.1
NO; [mg.m?] | 30726 | 1152.3 | 13134 8245 | 26312 | 11359 | 2730.8 | 23271 | 2734.4 | 25312
SOZ [mg.m?]| 1088.6 939.0 | 1832.8 690.2 | 2719.4 | 1032.7 | 24827 | 15006 | 24217 | 2993.6

SBRE4 CKAM4 CVOJ4 KLAZ4 LMIS4 JZEL4 ZBUC4 HLUU4
thm]/ (D 325.0 465.1 502.6 718.8 1621.0 384.8 332.7 1040.7
H* [mg.m™] 0.3 1.4 46 20.6 12.1 6.8 1.3 20.6
Na*[mg.m?] 205.5 163.8 293.3 604.4 573.0 304.0 155.4 903.6
K*[mg.m?] 1973.5 1392.7 2195.2 1791.5 2766.0 1968.5 1634.6 2740.9
NH [mg.m] 478.7 582.6 978.2 634.6 943.0 510.3 536.2 1835.1
Mg?* [mg.m™] 262.4 193.8 2425 268.9 212.6 185.1 143.9 754.9
Ca?* [mg.m?] 622.3 570.9 1029.6 1178.3 917.5 533.2 556.7 2432.4
Mn?* [mg.m?] 70.2 53.1 285.2 177.6 485 279.7 85.5 64.3
Zn?* [mg.m?] 20.9 29.8 31.1 29.6 58.0 25.8 98.9 60.3
Fe2* [mg.m?2] 9.8 8.3 13.6 25.3 16.4 15.7 7.9 33.3
AP [mg.m?] 6.5 5.3 20.7 28.8 15.0 15.4 6.8 36.3
F [mg.m?] 28.0 23.3 45.0 64.4 321.7 32.4 24.4 82.4
CI'[mg.m?] 468.7 419.0 982.1 1331.0 1572.3 955.6 676.4 1976.7
NO; [mg.m?] | 1071.1 2143.2 3014.9 4434.2 3306.4 2518.0 1702.0 7017.0
S07 [mg.m?]| 13975 1878.8 3630.2 4298.9 5710.8 2059.7 1635.6 9303.4

Vysvétlivky / Explanations:
uhrn / rain — srazkovy Uhrn / rain amount [mm]
V.m. / Cond. — spec. vodivost / conductivity [uS.cm'1]

Stanice / Stations:

Oznaceni stanice (pétimistny k6d méficiho mista a méficiho programu):
Station identification (five-letter code of the measuring site and the measuring programme):

1. misto / letter 1: zkratka kraje / abbreviation for the region
2.-4. misto / letters 2—4: zkratka ndzvu méficiho mista (lokality) / abbreviation for the name of the measuring site (locality)
5. misto / letter 5: metoda odbéru (méfici program) / abbreviation for the sampling method (measuring programme)

Metoda odbéru / Sampling method:
2 bulk, mési¢ni srazky s praSnym spadem / bulk, monthly samples
4 mésicni podkorunové srazky (pfevazné smrky) / monthly throughfall samples (mainly spruces)
A pluviokolektor, tydenni Cisté srazky (s vyjimkou Mn, Zn, Pb, Cd, Ni, Fe — metoda bulk)

autom. sampler, weekly wet-only (with the exception of Mn, Zn, Pb, Cd, Ni, Fe — bulk)
Poznamka / Note:

Pro stanice CGS jsou uvedena data za hydrologicky rok 2004 (listopad 2003—¥ijen 2004). Data byla pofizena v ramci grantuvPPZP.
The CGS stations data are relevant for the 2004 hydrological year (November 2003 to October 2004). Data obtained under the PPZP grant.
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B SHMUCHMI depoziéni tok [g.m 2.rok-']
@ CGS : deposition flux [g.mr2.year’]
A VUV C1=05 68.07 %
F VULHM G C105-1.0 31.68%

; % A 0.25%

Obr. 3.2 Pole mokré ro¢ni depozice siry (SO3 - S), 2004
Fig. 3.2 Fields of annual wet deposition of sulphur (SO,Z{ - 8), 2004

depoziéni tok [g.rr2.rok-1]
deposttion flux fg.nr2. year']
[ J<o05 76.41 %
Co5-10 21.79%
C110-15 151 %
15-20 0.26 %
0.03%

Obr. 3.3 Pole suché roéni depozice siry (80, - S), 2004
Fig. 3.3 Fields of anhual dry deposition of suiphur (SO, - S), 2004
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depoziéni tok [g.m-2.rok-1]
deposition flux [g.rmZ.year}]

212 %

7222 %

23.00 %
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Obr. 3.4 Pole celkové ro€ni depozice siry, 2004
Fig. 3.4 Fields of annual total deposition of sulphur, 2004

B CHMUCHMI depoziéni tok [g.m-2.rok-1]
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* VULHM C =0 42.%:?
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Obr. 3.5 Pole podkorunové ro¢ni depozice siry, 2004
Fig. 3.5 Fields of annual throughfall deposition of sulphur, 2004
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B CHMU/CHMI depoziéni tok [g.m-2.rok-1]
@ CGS deposition flux fg.mZ year ]
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B - 300

Obr. 3.6 Pole mokré roéni depozice dusiku {(NO; - N), 2004
Fig. 3.6 Fields of annual wet deposition of nitrogen (NO3 - N), 2004

B CHMUCHMI depoziéni tok [g.m2.rok-1]

® CGS deposition flux [g.mr?.year'}
A VUV [ 1=025 253 %
#* VULHM C]025-050 8898%

[ 1050-1.00 848 %
[ 11.00-150 0.01%
[ 150-2.00
I 200-3.00
B - 3.00

Obr. 3.7 Pole mokré roéni depozice dusiku (NH:{ - N), 2004
Fig. 3.7 Fields of annual wet deposition of nitrogen (NH:,r - N), 2004
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depoziéni tok [g.m-2.rok-1]
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Obr. 3.8 Pole celkové mokré roéni depozice dusiku, 2004
Fig. 3.8 Fields of annual total wet deposition of nitrogen, 2004

depozigni tok [g.nr2.rok- ']
depostion flux fg.r?. year']
[ 1=025 66.03 %
[ 0.25-050 2144 %
[ 1050-1.00 1151 %
" 11.00-150 0.94 %
[ 150- 2.00 0.07 %
I 200-3.00 0.01%
N - 3.00

Obr. 3.9 Pole suché ro¢ni depozice dusiku (NO, - N), 2004
Fig. 3.9 Fields of annual dry deposition of nitrogen (NO, - N), 2004
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depoziéni tok [g.m-2.rok-1]
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Obr. 3.10 Pole celkové roéni depozice dusiku, 2004
Fig. 3.10 Fields of annual total deposition of nitrogen, 2004

B CHMU/CHMI depoziéni tok [mg.m2.rok-1]
@ &GS deposition flux frmg.nr2.year'}
A VUV C1<10 1.60 %
* VULHM ] 10-25 95.11 %
[ 25-50 3.29%
[ 50-100
[ 100- 150
I 150- 250

B - 250

Obr. 3.11 Pole mokré ro&ni depozice vodikovych ionta, 2004
Fig. 3.11 Fields of annual wet deposition of hydrogen ions, 2004
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Obr. 3.12 Pole suché ro&ni depozice vodikovych ionti odpovidajici depozici plynt SO, a NO,, 2004
Fig. 3.12 Fields of annual dry deposition of hydrogen ions corresponding to SO, and NO,,
deposition, 2004
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B - 250 0.01 %

Obr. 3.13 Pole celkové roéni depozice vodikovych iontu, 2004
Fig. 3.13 Fields of annual total deposition of hydrogen ions, 2004
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Obr. 3.14 Pole mokré roé&ni depozice fluoridovych iontu, 2004
Fig. 3.14 Fields of annual wet deposition of fluoride ions, 2004

B CHMUICHMI depoziéni tok [g.m-2.rok 1]

@ CGS deposition flux [g.rr?.year]

A VUV <0. 6.77 %

* VULHM ) ! 70.59 %
2238 %
0.26 %

Obr. 3.15 Pole mokré ro&ni depozice chloridovych ionta, 2004
Fig. 3.15 Fields of annual wet deposition of chloride ions, 2004
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B CHMU/CHMI
@ Ces

A VOV

* VULHM

Obr. 3.16 Pole mokré ro¢ni depozice olovnatych iontu, 2004
Fig. 3.16 Fields of annual wet deposition of lead ions, 2004

Obr. 3.17 Pole suché ro&ni depozice olova, 2004
Fig. 3.17 Fields of annual dry deposition of lead, 2004
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E CHMU/CHMI depoziéni tok [mg.m-2.rok- ']
@ CGS deposition flux fmg.mre. year']
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% VULHM

Obr. 3.18 Pole mokré roéni depozice kademnatych ionta, 2004
Fig. 3.18 Fields of annual wet deposition of cadmium ions, 2004

depoziéni tok [mg.m-2.rok-']
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B - 1.00

Obr. 3.19 Pole suché ro€ni depozice kadmia, 2004
Fig. 3.19 Fields of annual dry deposition of cadmium, 2004
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depoziéni tok [mg.m-2.rok-']
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Obr. 3.20 Pole mokré roni depozice nikelnatych iontu, 2004
Fig. 3.20 Fields of annual wet deposition of nickel ions, 2004
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Obr. 3.22 Vyvoj roéni depozice siry (SOE'- S, SO; - §) a oxidovanych forem dusiku (NO3 - N,
NOx - N) na plochu Ceské republiky, 1995-2004

Fig. 3.22 Annual deposition of sulphur (soﬁ'- S, SO, - S) and oxidated forms of nitrogen (NO3 - N,
NOy - N) in the Czech Republic, 1995-2004
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LIST OF ABBREVIATIONS

SEZNAM ZKRATEK

LIST OF ABBREVIATIONS

AIM automatizovany imisni monitoring AIM Automated Air Pollution Monitoring
(AMS, AMS-SRS) (AMS, AMS-SRS)
AMS automatizovand monitorovaci stanice AMS Automated Monitoring Station
AMS-SRS AMS - smogovy regulacni systém AMS-SRS AMS — Smog Regulation System
BTX aromatické uhlovodiky BTX aromatic hydrocarbon pollutants
CDV Centrum dopravniho vyzkumu CDV Transport Research Centre
CHMI, CHMU Cesky hydrometeorologicky tstav CHKO protected landscape area
CESRAF Ceska rafinérska, a. s. Litvinov CHMI, CHMU Czech Hydrometeorological Institute
CEZ Elektrarna Chvaletice, CEZ, a. s. CHUEV protected areas with regard to the limit
CGS Ceska geologickd sluzba values for the protection of ecosystems
Cizp Ceska inspekce Zivotniho prostiedi 5 avnd vegetation
CESRAF Ceskd rafinérskd, a. s. Litvinov
Ekx Ekotoxa, s. 1. 0. CEZ Chvaletice P Pl CEZ utili
FP FRANTSCHACH PULP@PAPER. a.s. STETI | . * . V“hegcel OW; i ant, CRZ utiiily
GAW globélni sledovani atmosféry . <ee eo.oglca urvey
. . j CIzZp Czech Environmental Inspectorate
GIS geograficky informacni systém DST Daviieht Saving Ti
GLRD globélni radiace ayught saving time
FEkx Ekotoxa, Ltd.
h vikost vzduchu FP FRANTSCHACH PULP@PAPER, a. 5. STETI
HBU AVCR  Hydrobiologicky tstav AVCR P
R GAW Global Atmosphere Watch
HS hygienicka sluzba . .
o GIS Geographic Information System
CHKO chranéna krajinna oblast L
o L. . . o GLRD global radiation
CHUEV chranéna dzemi z hlediska limitd pro ochranu . .
P h air humidity
ekosystému a vegetace i ) ]
ICP-AES atomové emisni spektrometrie s indukéné HBIASCR Hy drgblolog ical Institute of Aca‘demy
) of Sciences of the Czech Republic
véazanou plazmou : :
ICP-MS hmotnostni spektrometrie s induk&né HM heav;'z metals )
vézanou plazmou HS Public Health Service
IFER Ustav pro vyzkum lesnich ekosystémil, s. 1. 0. ICP-AES inductively coupled plasma —
IHg, imisni limit primérné 8hodinové koncentrace ?mmlc, emission spectrometry
e e e, . ICP-MS inductively coupled plasma —
IHy imisni limit primérné denni koncentrace
imisni limit primérmé ptlhodinové koncentrace nass spectrometry
TH, ¥ml'sm 1'11)1. prumerne pu IFER Institute for Forest Ecosystems Research
IH imisni limit primérné ro¢ni koncentrace . . Lo
r L ) . IHg, eight-hour air pollution limit value
IMGW Instytut Meteorologii i Gospodarki Wodne;j, P L
IH, daily air pollution limit value
Wroclaw, Polsko 1 halfh i+ vollution limit val
ISKO Informacni systém kvality ovzdusi k atf-| our.azr po u zor‘z z.mz value
o L IH, annual air pollution limit value
KMon komunélni monitoring IMGW Insti M. l d W
(Okresni tfad Sumperk; Méstské tifady G Al/}smute of eteorology Zn p dater
Breclav, Hodonin, Vsetin, Zlin a Olomouc) anagement, Wroclaw, Polan ]
KMPL k6d mficiho programu v dané lokalits IPCC In‘tergove.rnmental meel on Climate Change
LAT dolni mez pro posuzovén ISKO Air Qu.allty Inf?rmfltzon S)./stem
LfUG Landesamt fiir Umwelt und Geologie KMon municipal m,o m.tormgv stations ; .
Dresden. SRN ( Sumperk District; Breclav, Hodonin, Vsetin,
LH lesni h ’ daFstvi Zlin and Olomouc Municipal Authorities)
esni hospodarstvi . . .
(VULHM, VULHM — Opoéno) KMPL lf:;i?i;;f measuring programme in the given
]]:[SJECC]; letnvl stredoevrvoip)sllzy -C.as lesnictvi LAT lower assessment threshold
%ms:n}i Ve vyuzitl krajiny a lesnictvi LfUG Landesamt fiir Umwelt und Geologie
LV limitni hodnota Dresden, Germany
MAN manudlni méfeni LH Forest Management
MP1 Mésto Plzeit (VULHM, VULHM — Opocno)
MUHo Meéstsky tirad Hodonin LUCF land use change and forestry
MUOI Meéstsky urad Olomouc LV limit value
MUPu Meéstsky urad Pardubice MAN manually operated measurements
MUT¥ Méstsky tfad Tiinec MPI Plzeri City
MUVs Méstsky urad Vsetin MUHo Municipal Authority of the town Hodonin
MUZI Méstsky urad Zlin MUOI Municipal Authority of the town Olomouc
MT mez tolerance MUPu Municipal Authority of the town Pardubice
NP nérodni park MUT¥ Municipal Authority of the town TFinec
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OP ochranné pasmo MUVs Municipal Authority of the town Vsetin
ORG, Organizace pro racionalizaci energetickych MUZI Municipal Authority of the town Zlin
ORGREZ zavoda MZP CR Ministry of the Environment
OUSu Okresni tfad Sumperk of the Czech Republic
p atmosféricky tlak MT margin of tolerance
PAH polycyklické aromatické uhlovodiky NP national park
PCB polychlorované bifenyly oP protection zone
PCDD/F polychlorované dibenzo-p-dioxiny/furany ORG, Organization for the Rationalization
PIOS Panstwowa Inspekcja Ochrony Srodowiska, OI{GVREZ of Power Plants 3
Polsko OUSu District Authority in Sumperk
pLV pocet prekroceni limitu (LV) p atmospheric pressure
PM,, frakce prasného aerosolu 10 pm PAH polycyclic aromatic hydrocarbons
POPs persistentni organické latky PCB polychlorinated biphenyls
PPZP Program péce o Zivotni prostfedi PCDD/F polychlorinated dibenzo-p-dioxins/furans
REZZO Registr emisi a zdrojti znecistovani ovzdusi PIOS State Inspectorate for Environmental
SPM prasny aerosol Protection, Poland
SRS smogovy regulagni systém pLV number of exceedences of the limit value (LV)
SZU Statni zdravotni tistay PM;, particulate matter fraction 10 um
T teplota ovzdusi POIVJS persistent organic pollutants
TE tolerovany podet piekroteni PPZP Programme of Care for the Environment
TK 187ké kovy REZZO Register of Emissions and Air Pollution Sources
T2m teplota ovzdusi ve 2 m nad zemskym povrchem SPM suspended pa r.ticulate matter
T10m teplota ovzdusi v 10 m nad zemskym povrchem SRS, Smog Regulation System
. - SZU National Health Institute
UAT horni mez pro posuzovani .
UTC svétovy koordinovany as T air temperature
vOC ¥kavé organické ltky TE tolerated number of exceedences
VULHM Vyzkumny dstav lesniho hospodéfstvi 2m temperature at 2 m above surface
a myslivosti T10m temperature at 10 m above surface
VURV Vyzkumny tstav rostlinné vyroby UAT upper assessment threshold
vUv Vyzkumny tstav vodohospodatsky T.G.M. e Universe Time Co-ordinated
VUZT Vyzkumny dstav zemédélské techniky VQC volatile organic compounds
WIOS Wojewodski Inspektorat Ochrony VULHM Forest Manag_ement and Gamekeeping
Srodowiska J. Gora, Polsko ) Research Institute
WV rychlost vétru VI{R Vv Research Institute of Plant Production
WD smér vétru vuv Water Management Research Institute T.G.M.
XRF rentgenova fluorescence VUZT Research Institute of Agricultural Technology
- . WIOS Wojewodski Inspektorat Ochron
zv Zdravotni tstav Srojdowiska J. (éjora, Poland !
wv wind velocity
WD wind direction
XRF X-ray fluorescence
zu Health Institute
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