&
N

CHM

c

ZNECISTENI OVZDUSI
NA UZEMI CESKE REPUBLIKY
V ROCE 2008

AIR POLLUTION
IN THE CZECH REPUBLIC
IN 2008

CESKY HYDROMETEOROLOGICKY USTAV

Usek ochrany cistoty ovzdusi

CZECH HYDROMETEOROLOGICAL INSTITUTE
Air Quality Protection Division






o4
AN

CHM

[

ZNECISTENI OVZDUSI
NA UZEMI CESKE REPUBLIKY
V ROCE 2008

AIR POLLUTION
IN THE CZECH REPUBLIC
IN 2008

CESKY HYDROMETEOROLOGICKY USTAV

Usek ochrany cistoty ovzdusi

CZECH HYDROMETEOROLOGICAL INSTITUTE
Air Quality Protection Division



Celkova redakce rocenky:
Overall editing:

J. Ostatnicka

Autori a spolupracovnici:
Authors, co-authors and editors:

I. Emise do ovzdusi v Ceské republice
Air emissions in the Czech Republic

P. Machilek, P. Fott, M. Coiikova, J. Ostatnickd, R. Srnénsky, D. Vicha

II. Imise latek zneciStujicich venkovni ovzdusi v Ceské republice, kap. I1.1-11.4
Ambient air pollution levels in the Czech Republic, chap. I11.1-11.4

Z. Blazek, L. Cernikovsky, M. Coiikov4, I. Hinov4, J. Horélek, B. Krej¢i, J. Maznov4, V. Novik,
J. Ostatnickd, R. Skefil, J. Sladecek, R. Srnénsky

I1.5 Hodnoceni provozu smogovych regulaénich systémii na izemi Ceské republiky v roce 2008
Evaluation of the Smog Regulation Systems operation on the territory of the Czech Republic in 2008

J. Keder, E. Cerny

III. Atmosféricka depozice na tizemi Ceské republiky
Atmospheric deposition in the Czech Republic

M. Conkova, I. Hinova, R. Hesoun, P. Kurfiirst, J. Maznov4, J. Ostatnicka

Preklad a redakce:
Translation and editing:

Z. Dostalova

Technicka spoluprace, odborné konzultace:
Technical co-operation, consultants:

J. Macoun, R. Hesoun, P. Novotny, L. Cernikovsky, B. Krej¢i, Z. BlaZek, J. Abraham, Z. Roubal

© CHMU 2009
ISBN 978-80-86690-71-1



OBSAH

PREDMLUVA . . . . . .. ... .. ...

Datova zakladna ro¢niho zpracovani
a Informacni systém kvality ovzdusi

I. EMISE DO OVZDUSI
V CESKE REPUBLICE

1.1 EMISE LATEK ZNECISTUJICICH
OVZDUSI

1.2 EMISE SKLENIKOVYCHPLYNU . . . .
1.3 HODNOCENI EMISI

II. IMISE LATEK ZNECISTUJICICH
VENKOVNI OVZDUSI V CESKE
REPUBLICE

II.1 STANICNI SITE SLEDOVANI
KVALITY VENKOVNIHO OVZDUSI . .

1.2 MAPOVANI UZEMNIHO
ROZLOZENI CHARAKTERISTIK
KVALITYOVZDUSL. . .. ... .. ..

I1.3 PLATNE IMISNI LIMITY V CESKE
REPUBLICE PRO ROK 2008

1.4 HODNOCENI KVALITY OVZDUSI
II.4.1 Aglomerace
14.1.1
11.4.1.2
11.4.1.3

11.4.1.4 Dalsi imisné zatizené
oblasti s vySsi hustotou
osidleni . . . .. ... ... ...

Hlavni mésto Praha

Brno

Moravskoslezsky kraj

I1.4.1.5 Trendy ro¢nich imisnich
charakteristik SO, PMy,
PM; 5, NO; a CO za obdobi
1996-2008
11.4.2 Ceskdrepublika . . . . ... .....
[1.4.2.1 Kvalita ovzdusi vzhledem
k imisnim limitim pro ochranu
zdravi. . . ... 0oL
II.4.2.1.1 Oxidsificity . . . . . . ...

11.4.2.1.2 Suspendované Castice
frakce PM g a PM; 5

Oxid dusicity
Oxid uhelnaty
Benzen . .. ... ... ..
Pfizemni ozon
Tezké kovy
Olovo
Kadmium
Arsen
Nikl

Benzo(a)pyren . . . . . ..

114.2.1.3
14.2.1.4
11.4.2.1.5
11.4.2.1.6
11.4.2.1.7

11.4.2.1.8

TABLE OF CONTENTS
PREFACE . . . .. ... ... .. ....... 5
Database for Annual Processing
and the Air Quality Information System . . . . . 8
I. AIR EMISSIONS
IN THE CZECH REPUBLIC . . . . . .. 13
1.1 ATMOSPHERIC POLLUTANTS’
EMISSIONS . . . . . ... ... ..... 13
1.2 GREENHOUSE GASES EMISSIONS . . . 22
1.3 EMISSIONS ASSESSMENT . . . . . . .. 32
II. AMBIENT AIR POLLUTION
LEVELS IN THE CZECH
REPUBLIC . ............... 33

1.1 NETWORKS OF AMBIENT AIR
QUALITY MONITORING STATIONS . . 33

1.2 MAPPING SPATIAL
DISTRIBUTION OF AIR QUALITY
CHARACTERISTICS . . ... ... ... 50

I1.3 LIMIT VALUES IN THE CZECH
REPUBLIC VALID FOR THE YEAR 2008 . 54

1.4 AIR QUALITY ASSESSMENT . . . . . .. 57
11.4.1 Agglomerations . . . . . . ... ... 60
I11.4.1.1 Prague . . . ... ... ..... 60
I14.1.2 Brno . . .. ... ........ 66

11.4.1.3 The Moravian-Silesian Region . . 75

11.4.1.4 Other areas with air pollution
loads with higher density
of population . . . . . ... ... 82

11.4.1.5 Trends of annual air pollution
characteristics of SO», PM,
PM> 5, NO; and CO for the period

19962008 . . . ... ... ... 86
11.4.2 Czech Republic . . . ... ... ... 88
I1.4.2.1 Air quality with regard
to health protection limit
values . . . . . ... ... ... 88
11.4.2.1.1 Sulphur dioxide . . . . . . . 88

11.4.2.1.2 Suspended particles, PM ¢
fraction and PM s fraction . 94

11.4.2.1.3 Nitrogen dioxide . . . . . . 116
11.4.2.1.4 Carbon monoxide . . . . . 122
11.4.2.1.5 Benzene . ... ... ... 125
11.4.2.1.6 Ground-level ozone . . . . 129
11.4.2.1.7 Heavy metals . . . . ... 139
Lead . .. ... ...... 139
Cadmium . . . ... ... 142
Arsenic . . . .. .. .. .. 146
Nickel . . ... ...... 150
11.4.2.1.8 Benzo(a)pyrene . . . . .. 153



11.4.2.1.9 Dalsi latky
Rtut
Amoniak . . ... ... ..
11.4.2.1.10 Trendy ro¢nich
imisnich charakteristik
SO,, PMyg, PM; 5, NO,,
NOy a O3 za obdobi
1996-2008
11.4.2.2 Kvalita ovzdusi vzhledem
k imisnim limitiim pro ochranu
ekosystémil a vegetace
11.4.2.2.1 Oxid sificity
I1.4.2.2.2 Oxidy dusiku
11.4.2.2.3 Ptizemni ozon
11.4.3 Oblasti se zhorSenou kvalitou
ovzduSi. . . . ... ... ...
11.4.3.1 Oblasti se zhorSenou
kvalitou ovzdusi z hlediska
ochrany zdravi
11.4.3.2 Oblasti se zhorSenou
kvalitou ovzdusi z hlediska
ochrany ekosystému
avegetace . . . . . . ... ...

11.4.4 Zavéry

1.5 HODNOCENI PROVOZU
SMOGOVYCH REGULACNICH
SYSTEMU NA UZEMI CESKE
REPUBLIKY V ROCE 2008

III. ATMOSFERICKA DEPOZICE

NA UZEMI CESKE REPUBLIKY . . 204

PREHLED TABULEK
PREHLED VYOBRAZENT . . . . . ... ..
LITERATURA
SEZNAM ZKRATEK

11.4.2.1.9 Other substances
Mercury
Ammonia . . . . ... ...
11.4.2.1.10 Trends of annual air
pollution characteristics
OfSOQ, PM]0, PM2.5,
NO,, NO, and O3 for
the period 1996-2008 . .
11.4.2.2 Air quality with regard to the
limit values for the protection
of ecosystems and vegetation . .
11.4.2.2.1 Sulphur dioxide
11.4.2.2.2 Nitrogen oxides
11.4.2.2.3 Ground-level ozone . . . .
11.4.3 Areas with deteriorated
air quality
11.4.3.1 Areas with deteriorated
air quality with regard
to health protection . . . . . . .
11.4.3.2 Areas with deteriorated
air quality with regard
to the protection of ecosystems
and vegetation

11.4.4 Conclusions

1.5 EVALUATION OF THE SMOG
REGULATION SYSTEMS
OPERATION ON THE TERRITORY
OF THE CZECH REPUBLIC IN 2008 . .

I1l. ATMOSPHERIC DEPOSITION
IN THE CZECH REPUBLIC

LIST OF TABLES
LIST OF FIGURES
REFERENCES
LIST OF ABBREVIATIONS . . . . . .. ...

162

197



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 ovzdusi se pravi-
delné, celotizemni hodnoceni stavu kvality ovzdusi,
zajisStované na zdklad¢é systematického meéfeni a
nasledného vyhodnocovani imisnich dat a dat
chemického sloZeni srazek a zjiSfovani emisnich
udajl, stalo soucasti standardnich sluzeb posky-
tovanych Ceskym hydrometeorologickym fsta-
vem. Byla vytvorena a déle je rozvijena cela sou-
stava nastrojii pro objektivni sledovani a hodno-
ceni stavu a vyvoje zneciSténi ovzdus$i na dzemi
Ceské republiky. Vedle ticelové zaméfenych hod-
noceni, studii, vyzkumnych zprav a dalSich pod-
kladt pro konkrétni potieby, tvofi rozhodujici ¢ast
informacniho zabezpeceni ochrany ovzdusi ze-
jména systematicky zajiSfovana soustava nastroju
objektivniho hodnoceni.

Jednim ze zdkladnich ¢lanki této soustavy nastroji
sledovani a hodnoceni kvality ovzdusi je databaze
Informacni systém kvality ovzdusi (ISKO) a priorit-
nim vystupem kaZdoro¢niho zpracovani celoro¢né
shromazdovanych naméfenych dat a dalSich udaji
v databazich ISKO je souhrnny roc¢ni tabelarni pfe-
hled ,,Znecisténi ovzdusi a atmosféricka depozice
v datech, Ceské republika” (déle jen Tabelarni
prehled) a Rocenka ,,Znecisténi ovzdusi na dzemi
Ceské republiky”, ve kterych jsou publikovana na-
méfend a agregovand data za pfedchozi kalendaini
rok a zékladni adaje o lokalitich méfeni a méficich
programech. Tyto ro¢ni prehledy jsou uréeny hlavné
pro praci organll a organizaci feSicich problematiku
Zivotniho prostfedi a ochrany ovzdusi v Ceské re-
publice. Bezplatn€ jsou poskytovany orgdnim statni
spravy v ochran& ovzdusi (MZP CR, tzemnim od-
bortiim MZP CR, referatiim Zivotniho prostiedi kraj-
skych tifadli a obci s rozifenou piisobnosti a CIZP
véetné oblastnich inspektoratl), dale v§em prispé-
vatelim do databazi ISKO vcetné krajskych hy-
gienickych sluZeb a Zdravotnich ustavd a dalSim
vybranym subjektiim. Tabelarni piehled i Rocenka
jsou kazdoro¢né vécné, interpretacn€ i formalné
aktualizovany a rozsifovany na zdkladé vlastnich
poznatkil a zkuSenosti i pfipominek uzivateld.

Predkladand Rocenka zhusSténou formou tabulek,
grafi a mapovych znazornéni podava souhrnny
prehled o stavu zneci$téni ovzdu$i, vcetné hod-
noceni atmosférické depozice. Zatimco Tabelarni

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 measurement and subsequent
evaluation of air pollution data, precipitation quality
data and emission data has become part of the
standard service provided by the Czech Hydro-
meteorological Institute. An extensive set of tools
for monitoring and objective assessment of air
quality and its development in the territory of the
Czech Republic has been created, and is being
constantly upgraded. In addition to assessments,
studies, research reports and other documents pre-
pared to meet specific purposes and requirements, it is
the set of instruments for objective assessment,
as developed and made available on a systematic
basis, which constitutes 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 database Air
Quality Information System (ISKO); the priority out-
put of processing, on an annual basis, the measured
data and other information 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” (herein-
after the Tabular Survey), and this Yearbook, “Air
Pollution in the Czech Republic”. These annual
publications contain the measured and aggregated
data for the respective preceding calendar year and
basic data on the respective localities and measuring
programmes. The surveys are intended mainly for
use by institutions and organisations concerned with
the air and environment protection in the Czech
Republic. They are provided free-of-charge to state
administration bodies concerned with air protec-
tion (the Ministry of the Environment of the Czech
Republic, Regional Offices of the Ministry of the
Environment, Environmental Departments of the
regional authorities and of local authorities in basic
administrative units with enlarged competencies,
and the Czech Environmental Inspectorate, including
its Regional Inspectorates), to all agencies that
contribute to the ISKO database, including the
Regional Public Health Services and Health Insti-
tutes, and to other selected entities. Every effort is
made to update and extend both the Tabular Survey
and the Yearbook every year, with emphasis on
information quality, data interpretation and formal
aspects, based on our own knowledge and experience
and the users’ comments.

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

Znegisténi ovzdusi na tizemi Ceské republiky v roce 2008
Air Pollution in the Czech Republic 2008
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prehled, ktery vydéani této publikace predchazi,
predstavuje formu objektivni prezentace verifiko-
vanych imisnich dat a tidaji o chemickém sloZeni
atmosférickych sraZek z jednotlivych lokalit, spo-
tacich charakterizujicich zatizeni uzemi znecisté-
nym ovzduSim.

Posuzovani kvality venkovniho ovzdusi je v Ro-
¢ence zpracovano podle platné narodni legislativy
(zdkon o ochrané ovzdusi ¢. 86/2002 Sb. v plat-
ném znéni [7] a nafizeni vlady ¢. 597/2006 Sb. [8]),
ktera odpovid4d smérnicim Evropské unie. Hodno-
ceni se provadi zvlast se zfetelem na ochranu zdravi
populace a zvl4st na ochranu ekosystémi a vegetace
a je nezbytnym vychodiskem pro indikaci oblasti
se zhorSenou kvalitou ovzdusi (OZKO), pro které
legislativa vyzaduje pfipravu programl pro zlep-
Seni kvality ovzdusi, pfipadné regulacnich rada.

Vyhodnoceni izemniho rozloZeni imisnich charak-
teristik prezentovand v Rocence jsou podkladem
pro zmapovani a pfipravu seznamu oblasti se
zhorSenou kvalitou ovzdusi dle zakona o ochrané
ovzdusi. Celorepublikové ploSné mapovani imis-
nich charakteristik kvality ovzdusi je vypracovano
v gridu 1 x 1 km. Zakladni vstupni hodnoty pro vy-
tvareni mapovych podkladl jsou naméfend data.

Pfi konstrukci map zneciSténi ovzdu$i pro jed-
notlivé latky jsou v mistech, kde neni méfeni, po-
uzita data z modelovani, pfipadné odborné odhady.
Mapy jsou vytvareny ve spolupraci s pracovniky
pobocek CHMU, ktefi maji zkuSenost s detailni
situaci v regionu. Vysledné mapy jednotlivych cha-
rakteristik kvality ovzdusi jsou déle shrnuty do map
celkového hodnoceni kvality ovzdusi z hlediska
ochrany zdravi a ochrany ekosystému a vegetace.
Souhrnné mapy jsou zékladem pro pfipravu pod-
kladd pro MZP pro vyhl4seni oblasti se zhor§enou
kvalitou ovzdusi.

Na zavér je tfeba pfipomenout, Ze tato publikace,
ale predevS§im datova zakladna naméfenych dat a
metadat, ktera je jejim vychodiskem, vznika zaslu-
hou velkého poctu lidi, pracovnikl pobocek dstavu,
laboratofi dseku ochrany &istoty ovzdusi CHMU
i spolupracujicich organizaci. Do imisni databaze
a databaze chemického sloZeni srazek ISKO jsou
vedle dat ze siti CHMU a zdravotnich tstavii kazdo-
ro¢né ukladana i data ze siti CEZ, a. s., Vyzkumného
tistavu lesniho hospodaistvi a myslivosti (VULHM),
Ceské geologické sluzby (CGS), Vyzkumného tstavu
vodohospodéiského TGM (VUV), Hydrobiolo-
gického ustavu (HBU), ze stanic méstskych tiadi

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
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 indi-
vidual localities, this Yearbook is focused mainly
on map presentation showing the country’s terri-
tory loads caused by air pollution.

The assessment of ambient air quality is treated
pursuant to the valid national legislation (Clean Air
Act No. 86/2002 Coll. as amended [7] and Govern-
ment Order No. 597/2006 Coll. [8]) meeting the EU
directives. The evaluation 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 regula-
tory codes are required by the new legislation.

The evaluation of spatial distribution of air pollu-
tion characteristics presented in the Yearbook
serves as the basis for mapping and listing the areas
with deteriorated air quality pursuant to Clean Air
Act. The spatial mapping of air pollution characte-
ristics on the territory of the Czech Republic uses
1 x 1 km grids. The maps are created on the basis
of input data (i.e. measured values).

When constructing the air pollution maps for indi-
vidual pollutants in the localities where there is
no measurement the model-based data or experts’
estimates are used. The maps are produced in co-
operation with the specialists from CHMI branch
offices who are acquainted with the detailed situa-
tion in the given region. The result maps of indi-
vidual air quality characteristics are summed up
into the maps of overall air quality assessment with
regard to health protection and ecosystem and vege-
tation protection. These summary maps serve for
the preparation of background materials for the
Ministry of the Environment for defining the areas
with deteriorated air quality.

In conclusion, it should be noted that this publica-
tion, but particularly the database of the measured
data and metadata 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 insti-
tutes, the ISKO air pollution database and the data-

Znegisténi ovzdusi na izemi Ceské republiky v roce 2008
Air Pollution in the Czech Republic 2008
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a dalSich prispévateld. Od roku 1996 jsou do imisni
databdze ISKO ukliddana a prezentovina data z né-
mecké strany byvalého ,,Cerného trojihelniku,
kterd poskytuje Landesamt fiir Umwelt und Geo-
logie, Dresden. Od roku 1997 jsou ukladana také
data z polské prihrani¢ni oblasti, tato data posky-
tuje Wojewodski Inspektorat Ochrony Srodowiska,
Jelenia Goéra. Data o chemickém sloZeni atmosfé-
rickych sraZzek z Polska poskytuje navic také od
2. poloviny 90. let Instytut Meteorologii I Gospo-
darki Wodne;j.

Sbér udaji pro zajisténi emisni inventury zv1asté
velkych a velkych zdroji vedenych v ramci
REZZO 1 zajistuje Ceska inspekce Zivotniho
prostiedi. Sbér udajii o emisich stfednich zdroji
kategorie REZZO 2, ptedstavujici velmi rozsahlou
agendu, zajistuji v ramci své Cinnosti dfady obci
s roz§ifenou pusobnosti. Na zpracovani podkladii
pro bilanci mobilnich zdrojii se podileji pracov-
nici CSU, CDV Brno a VUZT Praha. Zakladni
topograficka data v digitalizované podobé poskytl
CHMU Vojensky topograficky ustav, Dobrugka a
Cesky statisticky urad. Dalsi vyznamné ddaje jsou
poskytovany Ceskym statistickym tiadem a dal-
$imi institucemi. Pro konstrukci map byla vyuZita
data ze sc¢itani dopravy, kterd poskytli pracovnici
Reditelstvi silnic a dalnic CR (RSD) a Ustavu do-
pravniho inZenyrstvi hl. m. Prahy (UDI).

Vlastni prfiprava Rocenky je vysledkem spolecné
prace autorského kolektivu pracovnikll dseku
ochrany Ccistoty ovzdusi CHMU véetné pracov-
niki z pobotek CHMU, zejména oddéleni infor-
macniho systému kvality ovzdusi, oddéleni emisi
a zdrojd, oddéleni modelovani a expertiz, oddéleni
hodnoceni dopadi a rizik a pracovnikii spolec¢nosti
IDEA-ENVI, spol. s . 0.

Praha, srpen 2009

RNDr. Jan Macoun, PhD.
naméstek feditele pro ochranu ovzdusi

base of precipitation quality receive and store every
year data from CEZ, a. s.; the Forest Management
and Gamekeeping Research Institute; Czech Geolo-
gical Survey (CGS); Water Management Research
Institute T.G.M. (VUV), Hydrobiological Institute
(HBU) and from stations of municipal authorities
and other contributors. Since 1996, data for the
German part of the former Black Triangle provided
by Landesamt fiir Umwelt und Geologie, Dresden,
have been stored in the ISKO air pollution data-
base and presented. Since 1997 data from the border
area for the Polish part provided by Wojewodski
Inspektorat Ochrony Srodowiska in Jelenia Gora
have also been stored. Data on the quality of
atmospheric precipitation from Poland have been
submitted since the second half of the 90’s by the
Institute of Meteorology and Water Management.

The responsibility for the collection of data entered
in the register of emissions from extra large and large
pollution sources, administered within REZZO 1,
rests with the Czech Environmental Inspectorate.
The collection of data on emissions from medium-
sized sources monitored within the REZZO 2, which
represents a wide-scope activity, is the responsibi-
lity of the municipal authorities with extended
competences. The data for inventories of emissions
from mobile sources were processed by the experts
from the Czech Statistical Office (CSU), Transport
Research Centre (CDV) Brno and Research Institute
of Agricultural Technology (VUZT) Prague. Basic
topographic data were made available to the Czech
Hydrometeorological Institute in a digitised form
by the Military Topographic Institute in Dobruska
and the Czech Statistical Office. Further important
information was received from the Czech Statistical
Office and other institutions. For the construction of
maps data from vehicle census were used, submitted
by the Road and Motorway Directorate of the Czech
Republic (RSD) and the Institute of Transportation
Engineering of the City of Prague (UDI).

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, including the
colleagues from CHMI regional offices. Assistance
and important technical support have been provided
by IDEA-ENVI, Ltd.

Prague, August 2009

RNDr. Jan Macoun, PhD.
Deputy Director for Air Quality Protection

CHMU - Informaéni systém kvality ovzdusi
CHMI — Air Quality Information System
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Datova zakladna ro¢niho zpracovani
a Informaéni systém kvality ovzdusi

Predklddand publikace Znecisténi ovzdusi na uzemi
republiky je vysledkem ro¢niho zpracovéani systema-
ticky shromazdovanych imisnich, emisnich dat a dat
o chemickém slozeni srdzek uklddanych do pfislus-
nych databdzi Informacniho systému kvality ovzdusi
(ISKO), ktery je od roku 1992 rozvijen a provozovan
s vyuzitim soucCasnych informacnich technologii
jako integrovand soustava pro celoizemni komplexni
hodnoceni stavu a vyvoje znecisténi ovzdusi. Systém
zahrnuje sbér, archivaci a reZimové zpracovani dat
z imisnich automatizovanych i manudlnich méficich
siti Ceské republiky a rovnéZ ukladani a zpracovani
dat o emisich a zdrojich zneciStovani ovzdusi. Jeho
integralni soucasti se stal jak diivéj$i Imisni infor-
macni systém (IIS), tak i ostatni informacni agendy
kvality ovzdusi, pfedevs$im systém inventarizace emisi
ze zvlasteé velkych a velkych zdroji (REZZO 1)
i agenda chemického sloZeni srdZzek a atmosférické
depozice. O agendu stfednich jednotlivé sledovanych
zdrojt znecistovani ovzdusi (REZZO 2) byla emisni
databaze rozsifena v roce 1993. S imisnimi daty jsou
do databdze uklddana i doprovodnd meteorologicka
data, kterd jsou méfena na vétSin€ automatizovanych
imisnich stanic.

Informacni systém kvality ovzdusi soustieduje a vse-
obecné zpristupiiuje naméfend data z vyznamnych
siti monitorujicich latky znecistujici venkovni ovzdusi.
Umoznuje tak efektivnéjsi vSeobecné vyuZiti nakladné
ziskdvanych dat. Zejména souhrnné tizemni hodnoceni
imisniho zatizeni a analyza casového vyvoje stavu
znec€isténi ovzdus$i na Gzemi stitu jsou nemyslitelné
bez soustfedéni a systematické archivace vSech do-

stupnych udajii o imisich.

Do imisni databaze pfispiva dlouhodobé celd fada
diive uvedenych instituci. Udaje o koncentracich
oxidu sifi¢itého a pra$ného aerosolu ze stani¢nich
sitit CHMU v severnich Cechach a v Praze jsou
archivovany jiz od roku 1971. Za rok 2007 byla
uloZena a zpracovana imisni data z 227 lokalit na
tizemi Ceské republiky. Data z méfeni ZU z velmi
znecisténych lokalit Ostrava-Bartovice a Ostrava-
Marianské Hory byla doplnéna o naméfena data
z nékolika predchazejicich let.

V souladu s platnou legislativou zajistuje CIZP a
urady obci s rozsifenou plisobnosti sbér udaji sou-
hrnné provozni evidence. Souhrnnd provozni evi-
dence je zakladnim zdrojem tudaju pro zpracovani
databazi REZZO 1 a REZZO 2.

Metodicky rozvoj a technické zajisténi kazdorocniho
celorepublikového zpracovani a vedeni archivu data-
bazi REZZO 1 a REZZO 2 provadi CHMU. V réamci
emisni ¢asti ISKO je od roku 1993 zajistovéana archi-
vace ro¢nich vykazovanych emisnich udaji a dopro-

Database for Annual Processing
and the Air Quality Information System

This Yearbook is the result of annual data processing
of the systematically collected air pollution, emission
data and data on the quality of atmospheric precipi-
tation 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 (IIS) has become an integral part
of ISKO, as have other air quality databases, espe-
cially data entered in the register of emissions from
extra large and large pollution sources (REZZO 1)
and also the data on chemical composition of pre-
cipitation and atmospheric deposition. In 1993 the
emission database was extended to include the outputs
of medium-sized, individually monitored air pollution
sources (REZZO 2). Together with air pollution data
also supplementary meteorological data measured
at the majority of automated air pollution stations
are stored in the database.

The Air Quality Information System collects and
generally provides access to data gathered within
major ambient air pollution monitoring networks.
It thus provides for a more effective and general utili-
sation of the expensive data. The integrated regio-
nalised evaluation of air pollution levels, and analysis
of the development over time of the status of air pollu-
tion in the Czech Republic would not be feasible
without collecting and archiving systematically at
one place all the air pollution data available.

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 2007, air pollution data were stored and processed
from 227 localities in the Czech Republic. Data from
the ZU measurements in the highly polluted locali-
ties Ostrava-Bartovice and Ostrava-Maridnské Hory
were supplemented by the measured data from several
previous years.

In accordance with the current legislation, the Czech
Environmental Inspectorate and the authorities of
basic administrative units with extended competencies
ensure the collection of data from operational sum-
maries. The operational summaries constitute the basic
source of information for processing the REZZO 1
and REZZO 2 databases.
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vodnych technickych udaji cca z 3600 provozoven
zvlasté velkych a velkych zdroji. V ramci databaze
REZZO 2 je provadéna archivace vykazovanych emis-
nich a doprovodnych technickych tdajii z vice nez
30 000 provozoven stfednich zdrojd, véetné dato-
vého servisu.

Pro potieby bilance malych zdrojii (domaci tope-
nisté) byla v roce 1997 dokoncena metodika zpra-
covani udaja ze S¢itani lidu, domt a bytd (SLDB)
provedeného v letech 1991 a 2001, jejimZ vystu-
pem jsou ddaje o spotfebé zakladnich druhii paliv
spalovanych v domacnostech. Tyto udaje jsou kazdo-
ro¢né aktualizovany ve spoluprici s regiondlnimi do-
davateli paliv a energii. KoneCnym vystupem data-
baze REZZO 3 jsou tdaje o emisich zneciStuji-
cich latek a palivové skladbé domécich topenist na
urovni jednotlivych obci. Vedle vytdpéni domécnosti
jsou v databazi REZZO 3 dopocitivany tdaje o emi-
sich tékavych organickych latek z pouZiti rozpousté-
del a také amoniaku a tuhych latek z chovii hospodar-
skych zvitat. Celkova bilance malych zdroji nezahr-
nuje udaje o emisich z drobnych provozoven, zpo-
platiiovanych obecnimi a méstskymi urady.

Udaje o emisich znecistujicich latek ze zdroji REZZO 4
zahrnuji silni¢ni, Zelezni¢ni, vodni a leteckou dopravu
podle zpracovani Centrem dopravniho vyzkumu (CDV)
Brno a nesilni¢ni mobilni zdroje (zemédélstvi, staveb-
nictvi, apod.) zpracované z udajii o spotfebach pohon-
nych hmot (CSU, VUZT).

Na obr. -1 jsou schematicky zndzornény vazby ISKO
na zdroje dat a kooperujici systémy. Schéma vysti-
huje predevSim propojeni monitorovacich siti kvality
ovzdusi, zdroji vykazovanych dat se slozkovou zpra-
covatelskou a informac¢ni vrstvou piedstavovanou
Informacnim systémem kvality ovzdusi a vazby na
vyS$i vrstvu — prifezové informacni systémy. Faktické
propojeni je realizovano zejména vyménou dat elek-
tronickou postou, dédle na magnetickych médiich, po
komutovanych linkéch a v pfipadé dat ze siti auto-
matizovaného imisniho monitoringu (AIM) prede-
v§im s vyuZitim radiového prenosu.

Tabelarni prehled i Rocenka jsou kompletné pfipra-
vovany s rozsdhlym vyuZitim nové koncipovaného
vypocetniho systému. Je jim pocitacova sit s data-
bazovym serverem s instalovanym mnohauZzivatel-
skym relacnim databazovym systémem pod operac-
nim systémem Unix. V roce 2003 byl realizovéan pro-
jekt nového datového modelu ISKO2 pod RSBMS
Oracle, ktery se nadale rozviji. ISKO2 reaguje na
narQstajici pozadavky na prezentaci Gdajii v rdznych
formach, vcetné publikovani na internetu. Pojeti
systému se opird o koncepci distribuce zpracovani
v lokalni siti na pracovnich stanicich a osobnich
pocitaich s pfimym pfistupem zpracovatelskych a
analytickych programt, jako je geograficky infor-
macni systém ARC/INFO a ArcView, statistické pro-

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 information have
been filed since 1993, from about 3,600 operators of
extra large and large sources. 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 methodology
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
cooperation with regional fuels and energy suppliers.
The final output of the REZZO 3 database consists in
data on emission of pollutants and on fuel composition
for household heating units at local level. In addition
to data on household heating, also data on volatile
organic compounds from the used solvents, as well as
ammonia and solid substances from farm animals
breeding are re-calculated in the REZZO 3 database.
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,
railway, water and air transport based on processing
by the Transport Research Centre (CDV) in Brno
and off-road mobile sources (agriculture, building
industry etc.) processed from the data on fuel con-
sumptions (CSU, VUZT).

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 mainly through exchange
of data by e-mail, further on magnetic media, over
switched data lines and, in case of data from the
automated air pollution monitoring (AIM) network,
mainly over radio transmission.

The Tabular Survey and the Yearbook 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 implemented in 2003
under RSBMS Oracle which is constantly being deve-
loped. ISKO2 meets the growing demands on data
presentation in various forms incl. internet publica-
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gramy SPSS, Systat, tabulkové a grafické programy,
k Gdajim v centrdlni databazi se zajiSténym nepfetr-
Zitym 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 rdmci regionu. Pobocky
jsou propojeny s centralnim systémem v Praze pri-
vatni datovou siti CHMU typu WAN vyuZivajici
protokol TCP/IP.

Vybér informaci, tabulek, grafi a mapovych pre-
zentaci z Tabelarniho prehledu i z Rocenky je do-
stupny na internetu, URL: http://www.chmi.cz/uoco/,
kde jsou k dispozici i dalsi prehledy tykajici se zne-
Cisténi ovzdusi.

tion. The concept of the system is based on distri-
buted processing in local networks on the work-
stations and PCs, with direct access of processing and
analytical programs — such as the Geographic Infor-
mation System (ARC/INFO and ArcView), statistical
programs (SPSS, Systat), spreadsheet and graphic pro-
grams — 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:
hitp://www.chmi.cz/uoco/, where you can find other
surveys relevant to ambient air pollution.
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EMISSIONS - Czech Republic

I. EMISE DO OVZDUSI V CESKE
REPUBLICE

Oddéleni emisi a zdroji provadi v rdmci povéreni
MZP emisni bilance znecitujicich latek a skleni-
kovych plynt. Vedle celorepublikovych a sekto-
rovych bilanci jsou zpracovany rovnéz bilance
v tizemnim clenéni (kraje, popt. okresy). Metodiky
Ize nalézt na internetovych strankdch oddéleni
(napft.: http://www.chmi.cz/uoco/emise/embil/
07embil/07embil.html a http://www.chmi.cz/cc/
start.html).

1.1 EMISE LATEK ZNECISTUJICICH
OvVzDUSI

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

Zvlasté velké, velké a stfedni zdroje zneciStovani
ovzdusi jsou sledovany jako bodové zdroje jed-
notlivé, malé zdroje plo$né na trovni kraj a obci
(pouze vytipéni domécnosti), mobilni zdroje li-
niové (silni¢ni doprava na usecich zahrnutych do
s¢itani dopravy) a plo$né na trovni kraji (ostatni
mobilni zdroje).

I. Zvlasté velké a velké zdroje

zneciStovani —-REZZ0 1

II. Stfedni zdroje znecistovani —REZZ0 2
III. Malé zdroje znecistovani —-REZZ70 3
IV. Mobilni zdroje znecistovani —REZZO 4

Pro sbér tdaji Souhrnné provozni evidence (SPE)
zvlasteé velkych, velkych a stfednich zdroju, ktera
je podkladem pro databaze REZZO 1 a 2, byly vy-
uZity poprvé zcela nové formulafe. Nové sestavend
struktura udaji pro spalovaci zdroje, spalovny od-
padl a ostatni (technologické) zdroje umozni lepsi
zpracovani emisnich dat zejména pro potfeby mezi-
narodnich vykazd emisi. Seznam tidajd SPE je nové
dén prilohou ¢. 7 vyhlasky ¢. 205/2009 Sb.

K terminu dokonceni ro¢enky nejsou k dispozici
konec¢né udaje o emisich vsech sledovanych zdroji,
a proto jsou udaje o emisich za rok 2008 uvedeny
v tabulkach jako predbéZzné.

I. AIR EMISSIONS IN THE CZECH
REPUBLIC

The Department of Emissions and Sources has been
authorized by the Ministry of the Environment
to carry out emission inventories of air pollutants
and greenhouse gases. In addition to the national
and sector inventories, also inventories based
on administrative units are produced (regions
or districts). The methods and procedures are
described at the Department’s websites (for instance:
http://www.chmi.cz/uoco/emise/embil/07embil/
07embil.html and http://www.chmi.cz/cc/start.html).

I.1 ATMOSPHERIC POLLUTANTS’
EMISSIONS

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 Air
Quality Information System (ISKO) operated by
CHMI includes REZZO 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 regional and local (only household
heating) level as area sources and mobile sources
as line sources (road transport in sections controlled
by vehicle census) and as area sources at regional
level (other mobile sources).

1. Extra large and large pollution

sources —REZZO 1

Il. Medium-sized pollution sources — REZZO 2
111. Small pollution sources -~ REZZO 3
1V. Mobile emission sources —REZZO 4

For the first time completely new forms were used for
the collection of data of the Summary operational
records of extra large, large and medium-sized
sources which are the basis of the REZZO 1 and 2
databases. The new structure of data for the com-
bustion sources, waste incinerators and other (tech-
nological) sources will enable to better process
emission data, mainly for the purpose of interna-
tional reporting. The list of data of Summary ope-
rational records is set by the Annex 7 of the Decree
No. 205/2009 Coll.

Final data on emissions of all monitored sources
are not available by the deadline of the Yearbook.
Consequently, emission data for the year 2008
presented in the tables are preliminary.
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Udaje o celkovém mnoZstvi emisi zékladnich zne-
CiStujicich latek v roce 2007, tj. tuhych znecistu-
jicich latek (TZL), oxidu sific¢itého (SO,), oxida
dusiku (NOy), oxidu uhelnatého (CO), tékavych
organickych latek (VOC) a amoniaku (NHj3) a po-
dily jednotlivych kategorii zdroji na celkovych
emisich jsou uvedeny v tab. I.1.1. Pfedbézné tidaje
o mnozstvi emisi zdkladnich znecistujicich latek
v roce 2008 jsou uvedeny v tab. I.1.2. Vyvoj celko-
vych emisi zakladnich zneciStujicich latek v letech
1990-2008 ukazuje obr. I.1.1. Na vyrazném sni-
Zeni emisi vSech sledovanych Skodlivin v roce 2008
se podili zejména energetika, u emisi NOy a CO
také mobilni zdroje. Prehled provozoven, u nichz
doslo k nejvétSimu sniZeni emisi, ukazuje tab. 1.1.3.
Pokles emisi je ¢astecné ddan omezenim emisi SO,
a NOy od roku 2008, stanovenym legislativou EU
pro skupinu zvlasté velkych spalovacich zdroji
(Smérnice ¢. 2001/80/ES a na ni navazujici Nafi-
zeni vlady ¢. 112/2004 Sb. a ¢. 372/2007 Sb.), ¢as-
tecné pak ekonomickym utlumem projevujicim se
jiz v roce 2008.

V tab. I.1.4 jsou uvedeny celkové emise jednotli-
vych sledovanych tézkych kovl (TK) a perzistent-
nich organickych latek (POP). Emisni bilance je
zpracovana z podkladi databaze REZZO s vy-
uzitim statistickych udajii (spotfeby paliv a po-
honnych hmot, tdaje o produkci vybranych tech-
nologii) a pfislusnych emisnich faktorti. Mezi vy-
znamné zdroje emisi TK patii energetika (velké
elektrarny a teplarny), nékteré technologické pro-
cesy (metalurgie, vyroba skla a cementu), a v pii-
padé olova také doprava. Vyznamné emise POP
pochazi z malych spalovacich zdrojd, nékterych
metalurgickych procest a emise PAH také z auto-
mobilové dopravy, vyroby koksu a z obaloven
Ziviénych smési.

Zmény ve skladbé spotieby hlavnich druhi paliv
zdroji REZZO 1 v letech 1990 a 2007 jsou uve-
deny na obr. 1.1.2. Grafy dokumentuji trvale vy-
soky podil spalovani tuhych paliv. Vyvoj spotfeby
zéakladnich druht paliv zdroji REZZO 3 mezi
lety 1992 (adaje z bilance provedené TECO Milev-
sko) a 2008 ukazuje obr. I.1.3. Zménu skladby vy-
tapéni byttt mezi lety 1991 (idaje SLDB), 2000
a 2008 (aktualizovany stav) ukazuje obr. 1.1.4.

Zpracovani emisnich udaji do map pomoci GIS je
uvedeno na obr. I.1.5 az .1.8. V siti ¢tverci 5 x 5 km
jsou zobrazeny emisni hustoty oxidd dusiku, tuhych
latek, oxidu sifi¢itého a oxidu uhelnatého. Pod-

Table 1.1.1 documents data on total emissions of
basic air pollutants in 2007, and namely total
suspended particles (TSP), 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.
Preliminary data on the amount of emissions of
basic pollutants in 2008 are shown in Tab. 1.1.2.
The development of total emissions of basic pollu-
tants in 1990-2008 is shown in Fig. I.1.1. The
marked reduction of emissions of all monitored
pollutants in 2008 was contributed mainly by ener-
getics, and in case of NO, and CO emissions also by
mobile sources. The list of sources with the largest
reduction is presented in Table 1.1.3. The emission
reduction is partly given by the limitation of SO,
and NO, emissions beginning from 2008, required
by the EU legislation for the group of extra large
combustion sources (Directive 2001/80/EC (the LCP
Directive) and the follow-up Government Orders
No. 112/2004 Coll. and No. 372/2007 Coll.), and
partly by the impact of economic recession felt
already in 2008.

Table 1.1.4 covers total emissions of individual
monitored heavy metals (HM) and persistent organic
pollutants (POP). The emission inventory is based
mainly on the data from the REZZO database with
the use of statistical data (fuel and propellant con-
sumption, the production of selected technologies)
and of the respective emission factors. The signifi-
cant sources of heavy metals emissions include
those from power engineering (large power plants
and heating plants), various technological pro-
cesses (metallurgy, production of glass and cement)
and in case of lead also transport. Significant POP
emissions come from small combustion sources,
from certain metallurgical processes, and PAH
emissions also from road transport, coke produc-
tion and bitumen mixture plants.

Fig. 1.1.2 shows the changes in the structure of con-
sumption of principal fuels of REZZO 1 sources
in 1990 and in 2007. The graphs document the
constantly large share of solid fuels combustion.
The development of consumption of principal fuels
of REZZO 3 sources between 1992 (data based
on the inventory carried out by TECO Milevsko)
and 2008 is shown in Fig. 1.1.3. Changes in resi-
dential heating in 1991 (data provided by General
Census), 2000 and 2008 (updated situation) are
shown in Fig. 1.1.4.

Emission data processed into charts with the help
of GIS are shown in Figs. 1.1.5-1.1.8. Emission
densities for NO,, TSP, sulphur dioxide and carbon
monoxide are plotted in 5 x 5-km grid-squares. The
charts are based on emissions from stationary sources
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kladem pro mapy byly udaje o emisich ze stacio-
narnich zdrojii (REZZO 1-3) a mobilnich zdroju
(REZZO 4) za rok 2007, s tzemni desagregaci
emisi liniovych zdroji podle aktualizovaného sci-
tani vozidel z roku 2005.

(REZZO 1 to 3) and mobile sources (REZZO 4)
for the year 2007, with regional disaggregation
of emissions from line sources according to the
updated 2005 vehicle census.

Tab. I.1.1 Celkové emise zakladnich znecistujicich latek v roce 2007 — konec¢né udaje

Tab. I.1.1 Total emissions of basic air pollutants in 2007 - final data

TZL
Kategorie zdroji TSP SO, NO, co VOC NH;
Emission source kt.rok™ kt.rok™ kt.rok™ kt.rok™ kt.rok™ kt.rok™
catedo .ro .ro .ro .ro .ro o .ro o
2R ktyear!| 7 |ktyear!| 7 |ktyear'| 7 |ktyear!| 7 |ktyear!| * |ktyear! %
REZZO 1 12.5 18.7 | 189.3 87.4 | 1421 50.2 | 185.8 36.5 17.8 10.2 | 153 25.4
REZZO 2 55 8.3 3.6 1.7 3.7 1.3 4.5 0.9 41 24 | 129 21.6
REZZO 3 18.8 28.2 23.0 10.6 9.6 3.4 73.1 14.4 98.5 56.6 | 29.1 48.6
CELKEM stac. zdroje
TOTAL stat. sources 36.8 55.2 | 215.9 99.7 | 155.4 54.9 | 263.4 51.8 | 120.4 69.2 | 57.3 95.6
REZZO 4 29.9 44.8 0.7 0.3 | 127.7 451 | 2449 48.2 53.6 30.8 2.6 4.4
o 66.7 |100.0 | 216.6 |100.0 | 283.1 | 100.0 508.3 |100.0 | 174.0 |100.0 | 59.9 |100.0
Tab. I.1.2 Celkové emise zakladnich zneéistujicich latek v roce 2008 — predbézné udaje
Tab. I.1.2 Total emissions of basic air pollutants in 2008 — preliminary data
TZL
Kategorie zdroju TSP SO, NO, co voC NH;
Emission source 3 3 3 3 3 3
category kt.rok kt.rok kt.rok . kt.rok . kt.rok . kt.rok ;
kt. year" kt. year" kt.year kt.year kt.year kt.year
REZZO 1 9.9 146.2 129.8 141.7 16.9 15.3
REZZO 2 6.0 3.2 3.6 3.8 3.5 8.3
REZZO 3 20.0 24.0 6.3 771 100.6 29.3
CELKEM stac. zdroje
TOTAL stat. sources 35.9 173.4 139.7 222.6 121.0 52.9
REZZO 4 28.7 0.6 120.2 216.8 45.8 2.5
CELKEM
TOTAL 64.6 174.0 259.9 439.4 166.8 55.4
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Tab. 1.1.3 Prehled provozoven s nejvy$Sim meziroénim poklesem emisi
Tab. I.1.3 The overview of plants with the highest year-to-year decrease of emissions

Provozovna Rozdil [t.rok '] / Difference [t.year]
Plant S0, NO, VOC
Sokolovska uhelna,pravni nastupce, a. s. — zpracovatelska ¢ast -9159.5 -594.3 20.0
CEZ, a. s. — Elektrarny Tusimice -2572.4 -2929.8 -167.2
Dalkia Ceska republika, a. s. — Teplarna Trmice -4 739.7 -317.5 -715
CEZ, a. s. — Elektrarna Pogerady -3318.7 -1314.5 52.0
CEZ, a. s. — Elektrarna Dé&tmarovice -2 153.0 -1841.9 -94.5
CEZ, a. s. — Elektrarna Prunéfov 2 —-1038.9 -1902.4 -79.8
CEZ, a. s., Elektrarna Chvaletice -953.7 -1 808.5 -114.1
ENERGETIKA TRINEC, a. s. — provozy teplarny a tepelna energetika -1 520.1 —700.3 -76.7
CEZ, a. s. — Elektrarna Tisova -2 205.7 37.8 -85
UNIPETROL RPA, s. r. 0. — zavod AGRO —2136.8 0.0 0.3
ArcelorMittal Ostrava, a. s. — zavod 12 — Vysoké pece -1662.0 -218.0
CESKA RAFINERSKA, a. s. — Rafinérie Litvinov -1510.2 -65.6 -6.6
ArcelorMittal Ostrava, a. s. — zavod 4 — Energetika -1339.5 —46.0 -11.6
TRINECKE ZELEZARNY, a. s. — Viyroba surového zeleza —692.2 —585.1
Biocel Paskov, a. s. —413.2 —658.2 -53.4
Dalkia Ceska republika, a. s. — Teplarna Olomouc -1061.9 -51.4 -1.0
Plzenska energetika, a. s (Tylova) -819.7 —252.5 -17.3
Tab. I.1.4 Celkové emise tézkych kovti a POP v letech 1990-2007
Tab. 1.1.4 Total emissions of HMs and POP between 1990 and 2007
Sy POP

52:{ Pb Cd Hg As Cr Cu Ni Se Zn PAH** | PCB*** | PCDD/F

t.rok”’ t.rok’ t.rok’ t.rok’ t.rok”’ t.rok” t.rok”’ t.rok! t.rok’ t.rok’ kg.rok'1 g.rok'1

t.year t.year t.year t.year t.year t.year t.year t.year t.year tyear' |Kkg.year'| g.year
1990 241.4 4.3 7.5 33.2 98.5 267.5
1995 | 203.7 3.6 7.4 30.3 84.4 225.0
2000 | 105.7 2.9 3.8 22.1 78.3 183.7
2001 46.7 2.6 3.3 35 124 15.8 15.5 8.4 155.6 21.5 77.0 176.8
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 2.3 1.8 6.0 13.8 17.9 16.1 8.4 166.2 26.7 84.6 186.2
2004 36.6 2.4 2.1 5.8 15.8 18.8 16.6 9.8 169.2 24.4 89.8 187.3
2005 471 3.1 3.8 4.0 14.0 20.1 17.2 8.8 165.9 24.2 82.3 178.6
2006 42.7 3.2 3.8 2.6 12.9 18.1 18.0 8.0 171.4 171 88.8 174.8
2007 441 7.0 3.9 2.6 12.0 17.8 18.7 7.0 168.4 16.4 48.1 172.0

* emise TK pro roky 1990-2000 jsou prepocitavany
HM emissions for 1990-2000 are recalculated

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

*** v r. 2007 nezahrnuty neovéfené emise PCB z mobilnich zdrojl
in 2007 non-verified PCB emissions from mobile sources not included
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Obr. 1.1.1 Celkové emise zakladnich druht latek zneéistujicich ovzdusi v Ceské republice, 1990-2008
Fig. 1.1.1 Total emissions of basic pollutants in the Czech Republic between 1990 and 2008
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Obr. 1.1.2 Zména skladby paliv zdrojii REZZO 1 mezi lety 1990 a 2008
(v podilech tepla obsazeného v palivu)

Fig. 1.1.2 Changes in types of fuels in the REZZO 1 sources between 1990 and 2008
(shares of heat contained in the fuel)
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Poznamka / Note:

Udaje za rok 2002 aZ 2008 jsou vypoéteny upravenou metodikou s vyuZitim vysledk(i SLDB z r. 2001; tdaje do roku 2005 jsou
pocitany za topné obdobi (TS: IX—XII a I-V), udaje od roku 2006 za kalendarni rok (I-V a IX=XII).

Data for 2002 to 2006, based on the 2001 General Census results, are calculated with the use of a modified method; data up to the
year 2005 are calculated for a heating period (IX=XIl and |-V), and starting from the year 2006 for a calendar year (I-V and IX=XII).

Obr. 1.1.3 Spotieba paliv zdrojid REZZO 3, 1992-2008
Fig. 1.1.3 Fuel consumption in REZZO 3 sources, 1992-2008
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Obr. 1.1.4 Zmina skladby vytapini bytu — srovnani let 1991, 2000 a 2008
Fig. 1.1.4 Changes in residential heating — comparison of 1991, 2000 and 2008
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Obr. 1.1.5 Emisni hustoty oxidu dusiku ze etvercu 5x5 km, 2007
Fig. 1.1.5 Nitrogen oxides emission density from 5x5 km squares, 2007
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Obr. 1.1.6 Emisni hustoty tuhych zneeiS[Ljicich latek ze étvercu 5x5 km, 2007
Fig. 1.1.6 Emission density of total suspended particles from 5x5 km squares, 2007
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Obr. I1.1.7 Emisni hustoty oxidu sigieitého ze étvercu 5x5 km, 2007
Fig. 1.1.7 Sulphur dioxide emission density from 5x5 km squares, 2007
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Obr. 1.1.8 Emisni hustoty oxidu uhelnatého ze etvercu 5x5 km, 2007
Fig. 1.1.8 Carbon monoxide emission density from 5x5 km squares, 2007
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1.2 EMISE SKLENIKOVYCH PLYNU

Zména klimatu je v soucasnosti povazovana za
maticky systém je ovliviilovan celou fadou lidskych
aktivit, pfiCemzZ prevazujici tloha se pricitd emi-
sim sklenikovych plynt, které zpiisobuji zesilovani
sklenikového efektu. S ohledem na globalni ptso-
beni je zména klimatu celosvétovy problém, jehoZ
feSeni si vyZaduje aktivni a konstruktivni piistup
postupujici klimatické zmény patii rostouci cetnost
extrémnich klimatickych jevl (povodné, sucha,
vichfice), zvySovani hladiny oceand, klesajici do-
stupnost pitné vody, desertifikace, redukce bio-
diverzity, atd.

Lidstvo si zadvaznost problému uvédomuje jiz delsi
dobu, a proto byla jiZz v roce 1992 na Konferenci
OSN o Zivotnim prostiedi v Rio de Janeiro vypra-
covana Ramcova amluva OSN o zméné klimatu,
ktera vstoupila v platnost v roce 1994. Zakladnim
cilem Radmcové umluvy je vytvorit predpoklady
pro urychlenou stabilizaci koncentraci skleniko-
vych plynt v atmosféie na takové drovni, kterd by
zabranila nebezpecné interferenci antropogennich
vlivll s klimatickym systémem. Ramcova timluva
obsahuje fadu obecnych zavazkil a pravidel, které
musi smluvni stity dodrzovat, nicméné vSak ne-
obsahuje konkrétni redukcni zavazky.

Kjotsky protokol k Ramcové imluvé OSN o zméné
klimatu byl piijat na Tteti konferenci smluvnich
stran Ramcové umluvy v Kjotu v roce 1997. Jeho
pfijeti znamenalo vyznamny pokrok v jednani,
jelikoZ stanovuje kvantitativni redukéni cile pro
smluvni staty a zptsoby jejich dosaZeni. Rozvinu-
tym statim uklada, aby v prabéhu prvniho kontrol-
niho obdobi (2008-2012) snizily jednotlivé nebo
spolec¢né emise sklenikovych plynli nejméné o 5,2 %
v porovnani se stavem v roce 1990. Redukce se
tykaji emisi oxidu uhli¢itého (CO,), metanu (CHy),
oxidu dusného (N»O), ¢astecné (HFC) a zcela (PFC)
fluorovanych uhlovodiki a fluoridu sirového (SFg),
vyjadfenych ve formé agregovanych emisi CO,.
Kjotsky protokol sleduje nejen procesy vedouci
k emisim sklenikovych plynt do atmosféry, ale i pro-
cesy opacné, které vedou k odcerpani CO, z atmo-
sféry a jeho ,,uloZeni* v biomase, prostfednictvim
sledovani zmén ve vyuzivani krajiny (zalesiiovani,
péce o lesni porosty, resp. odlesiiovani).

Platnost Kjotského protokolu je omezena na obdobi
2008-2012, proto jiz nékolik let probihaji jednani

.2 GREENHOUSE GASES EMISSIONS

At present the climate change is regarded as one
of the most serious global problems. The climate
system is influenced by a number of anthropologic
activities, and the prevailing role is ascribed to the
emissions of greenhouse gases (GHG), which cause
the increase of the greenhouse effect. With regard
to the global impact the climate change is a world-
wide issue and its solution demands the active and
constructive approach from all countries. The most
serious impacts of the proceeding climate change
include the increasing frequency of extreme climatic
events (floods, draught, wind storms), sea level rise,
decreasing drinking water availability, desertifica-
tion, biodiversity reduction etc.

People are aware of the seriousness of the problem
and therefore already in 1992 the UN Conference
on Environment and Development in Rio de Janeiro
set the UN Framework Convention on Climate
Change (UN FCCC), which entered into force
in 1994. The basic objective of the Framework Con-
vention is to create prerequisites for stabilization
of GHG concentrations in the atmosphere at a level
that would prevent dangerous anthropogenic inter-
ference with the climate system. The Framework
Convention covers a number of general responsi-
bilities and regulations for the parties, nevertheless
there are no specific reduction commitments.

The Kyoto Protocol to the UN Framework Conven-
tion on climate change was adopted at the Third
Conference of the Parties to the UN FCCC in Kyoto
in 1997. Its adoption was appreciated as a major
progress, because the Protocol set the quantified
emission reduction commitments for the parties and
the ways of their achievement. The industrialized
countries were legally bound to reduce during the
first commitment period (2008-2012), individually
or jointly, their emissions of greenhouse gases by
at least 5.2 % from the level in 1990. This reduc-
tion refers to emissions of carbon dioxide (CO3),
methane (CHy), nitrous oxide (N»O), fluorinated
hydrocarbons — partly (HFC) and completely (PFC)
and sulphur hexafluoride (SFg), expressed as
aggregated CO, emissions (i.e. in CO, equiva-
lents). The Kyoto Protocol covers not only the pro-
cesses leading to emissions of greenhouse gases
into the atmosphere, but also the reversed processes
resulting in the removal of CO, from the atmo-
sphere and its “storage” in the biomass, by moni-
toring the land-use changes (afforestation, forest
management practice or deforestation).

The Kyoto Protocol is valid for the period 2008-2012,
therefore there have been negotiations for several
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o pokracovani reduk¢nich zédvazkd po roce 2013.
Rok 2009 je v tomto procesu klicovy, jelikoZ se
ocekdva, Ze na 15. konferenci smluvnich stran UN
FCCC a 5. konferenci smluvnich stran Kjotského
protokolu v Kodani bude uzaviena dohoda nava-
zujici na Kjotsky protokol. Nova dohoda by méla
definovat reduk¢ni zadvazky a povinnosti nejen pro
rozvinuté zemé, ale i prispévek klicovych rozvojo-
vych zemi. S novou dohodou 1ze o¢ekavat zménu
v systému pocitani redukcénich zavazki a patrné
i diléi zmény (rozSifeni) zplisobu sledovani a vy-
kazovani emisi sklenikovych plynd, které reflek-
tuji nejnovéjsi védecké poznatkyl. V pribéhu na-
sledujicich let bude nutno narodni inventarizacni
systémy témto zménam prizpusobit.

Ochrana klimatu se stala prioritni otdzkou v oblasti
politiky Zivotniho prostfedi na nejvyS$$i ndrodni,
ale 1 mezindrodni drovni, napt. v ramci Evropské
unie. EU se v soucasné dobé zabyva jak otazkou
sniZovani emisi, tak moZnostmi adaptace na zménu
klimatu, t€émto otazkam je ddvana vysoka priorita.
Problematika snizovani emisi sklenikovych plynt
je feSena celou fadou dokumentt a strategii. V po-
sledni dobé je nejcastéji zmitlovan Klimaticko-
energeticky balicek, ktery mimo jiné obsahuje
smérnici novelizujici a rozSitujici Evropsky systém
emisniho obchodovani (EU ETS). Soucasti tohoto
balicku je i neddvno prijaté Rozhodnuti Evrop-
ského parlamentu a Rady ¢. 406/2009/ES o usili
Clenskych statd snizit emise sklenikovych plynd,
aby byly splnény zavazky Spolecenstvi v oblasti
snizeni emisi sklenikovych plynt do roku 2020.
Oba tyto dokumenty budou mit vyznamny vliv na
narodni systém inventarizace emisi sklenikovych
plynt, ktery bude tfeba adaptovat a modernizovat
dle novych pozadavka.

Ramcova umluva a Kjotsky protokol predepisuji
pouZiti jednotné metodiky~ pro stanoveni emisi

T IPCC, 2007: Climate Change 2007: The Physical Science

Basis. Contribution of Working Group | to the Fourth Assess-
ment Report of the Intergovernmental Panel on Climate Change
[Solomon, S., Qin, D., Manning, M., Chen, Z., Marquis, M.,
Averyt, K.B., Signor, M. and Miller, H.L. (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York,
NY, USA, 996 pp.
IPCC 2006, 2006 IPCC Guidelines for National Greenhouse
Gas Inventories, Prepared by the National Greenhouse Gas
Inventories Programme, Eggleston, H.S., Buendia, L., Miwa, K.,
Ngara, T. and Tanabe, K. (eds). Published: IGES, Japan.

2 Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories, Vol. 1-3, IPCC 1997.
Good Practice Guidance and Uncertainty Management in
National GHG Inventories, IPCC 2000.
Good Practice Guidance for Land Use, Land-Use Change
and Forestry, IPCC 2003.

years aimed at the follow up commitments concerning
emission reduction after 2013. The year 2009 is
a key year as it is expected that on the 15" UN Fccc
Conference of the Parties and the 5t Meeting of
the Parties of the Kyoto Protocol in Copenhagen the
new agreement to follow up the Kyoto Protocol will
be adopted. This new document should define the
reduction commitments and obligations not only for
the industrialized countries but also the contribu-
tion of the key developing countries. It is expected
that the new agreement will bring the change in
the system of reduction commitments calculation
and probably also some minor changes (extension)
of the ways of GHG monitoring and reporting
based on the latest scientific knowledge] At will be
necessary to adapt the national inventory systems
to the envisaged changes during the next years.

Climate protection has become the priority issue in
the environmental policy both at the highest national
and at international levels, for instance within the
European Union. At present the EU deals both with
emission mitigation and with the adaptation mea-
sures to combat climate change. These issues are
given high priority. The problem of GHG emission
reduction in the EU is solved in a lot of documents
and strategies. Among them, the EU Climate change
and energy package adopted recently has been
mentioned most frequently. This package contains
inter alia the directive updating and extending the
European Emission Trading Scheme (EU ETS) as
well as the recently adopted Decision of the European
Parliament and of the Council No. 406/2009/EC on
the effort of Member States to reduce their green-
house gas emissions to meet the Community’s
greenhouse gas emission reduction commitments
up to 2020. Both these documents will be very
important for the national system of greenhouse gas
inventories which will have to be modified and
updated pursuant the new requirements.

The Framework Convention and the Kyoto Protocol
set the use of the unified methods® for the determi-

" IPCC, 2007: Climate Change 2007: The Physical Science

Basis. Contribution of Working Group | to the Fourth
Assessment Report of the Intergovernmental Panel on Climate
Change [Solomon, S., Qin, D., Manning, M., Chen, Z., Marquis,
M., Averyt, K.B., Signor, M. and Miller, H.L. (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York,
NY, USA, 996 pp.
IPCC 2006, 2006 IPCC Guidelines for National Greenhouse
Gas Inventories, Prepared by the National Greenhouse Gas
Inventories Programme, Eggleston, H.S., Buendia, L., Miwa, K.,
Ngara, T. and Tanabe, K. (eds). Published: IGES, Japan.

2 Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories, Vol. 1-3, IPCC 1997.
Good Practice Guidance and Uncertainty Management in
National GHG Inventories, IPCC 2000.
Good Practice Guidance for Land Use, Land-Use Change
and Forestry, IPCC 2003.
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a propadu plyni ovliviiyjicich klimaticky systém
Zemé (sklenikovych plyni). Toto stanoveni, na-
zyvané jako inventarizace sklenikovych plynt, je
zakladnim podkladem pro kontrolu plnéni meziné-
rodnich zévazkl danych Ramcovou timluvou OSN
o zméné klimatu a jejim Kjotskym protokolem; v pii-
padé CR se jedna o zdvazek sniZit celkové emise
sklenikovych plynt v obdobi 2008-2012 o 8 % vuci
referenénimu roku 1990 (pro HFC, PFC a SFq je
jako referencni stanoven rok 1995). V Evropské unii
je implementace Kjotského protokolu a jeho plnéni
legislativné podpofeno Rozhodnutim Evropského
parlamentu a Rady ¢. 280/2004/ES a provadécim
pfedpisem3. Toto rozhodnuti v souc¢asné dobé pro-
chazi revizi za ucelem zahrnuti poZadavki na po-
skytovani udaji pozadovanych nové schvélenou
legislativou na urovni EU.

Narodni inventarizacni systém, pozadovany Kjot-
skym protokolem a vySe uvedenym Rozhodnutim,
ma zajistit funkéni zprovoznéni institucionalniho,
legislativniho a procedurdlniho uspotadani potieb-
ného k plnéni vSech nezbytnych ¢innosti spojenych
s inventarizaci sklenikovych plynd. Zodpovédnost
za spravné fungovani NIS nese v CR Ministerstvo
Zivotniho prostiedi (MZP), které povéfilo Cesky
hydrometeorologicky tstav (CHMU) jako organi-
zaci zodpovédnou za koordinaci pfipravy inven-
tarizace a poZadovanych datovych i textovych vy-
stupd. Jednou z procedur je realizace kontrolnich
mechanismit QA/QC, jejiz aplikace mtze vést v pfi-
padé potfeby ke zpétnym prepoctiim hodnot. Proto
muze v jednotlivych letech dochazet ke zménam
u prubézné vykazovanych hodnot emisi a propadd
sklenikovych plynt.

Vysledky narodni inventarizace sklenikovych
plyni

Celkové emise sklenikovych plynid véetné zahrnuti
jejich propadi z vyuZiti krajiny a lesnictvi, vyjad-
fené v ekvivalentnich hodnotach oxidu uhli¢itého
(CO3 ¢ky ) poklesly v CR z hodnoty 190,1 mil. tun
v roce 1990 na 149,1 mil. tun v roce 2007 (tab. 1.2.2).
Samotné emise (bez propadl z vyuziti krajiny a
lesnictvi) poklesly z hodnoty 194,7 mil. tun na
150,8 mil. tun, takze vuci referen¢nimu roku 1990
poklesly o 22,5 %. V inventufe jsou téZ zahrnuty
emise HFC, PFC a SFq (latek obsahujicich fluér,

3 Rozhodnutim Komise 2005/166/ES, kterym se stanovi pro-

vadéci pravidla k rozhodnuti Evropského parlamentu a
Rady €. 280/2004/ES o mechanismu monitorovani emisi
sklenikovych plynt ve Spolecenstvi a provadéni Kjétského
protokolu.

nation of emissions and removals of gases influencing
the climate system of the Earth (greenhouse gases).
This determination, called the greenhouse gases
inventory, is the basis for the control of international
commitments set by the Framework Convention on
Climate Change and its Kyoto Protocol; in case of
the Czech Republic it is the commitment to reduce
total GHG emissions by 8 % in 2008-2012 as against
the base year 1990 (for HFC, PFC and SF¢ 1995
was set as the base year). The implementation of the
Kyoto Protocol in the European Union is supported
legislatively by the Decision of the European Parlia-
ment and the Council No. 280/2004/EC and by the
respective implementation regulati0n3 . This Decision
is currently under revision in order to include the
requirements to supply data requested by the newly
adopted legislation at the EU level.

The national inventory system, requested by the
Kyoto Protocol and by the above mentioned Deci-
sion, should ensure the institutional, legislative and
procedure arrangements necessary for the ful-
filment of all vital activities connected with the
inventory process of GHG. In the Czech Republic
the body responsible for the proper operation of
the national inventory system is the Ministry of the
Environment. The ministry authorized the Czech
Hydrometeorological Institute (CHMI) to coordinate
the preparations of the inventory process and be in
charge of the delivery of the requested data and
text outputs. One of the procedures includes the
implementation of QA/QC control mechanisms,
which can result in recalculation of the values if
necessary. Therefore the presented data on the
values of GHG emissions and removals for indi-
vidual years may be changed.

Results of National Greenhouse Gas Inventory

The total greenhouse gas emissions including their
removals from land use, land-use change and forestry
(LULUCF) expressed in equivalents of carbon
dioxide (CO; eq.), decreased in the Czech Republic
from the level 190.1 mil. tonnes in 1990 to 149.1 mil.
tonnes in 2007 (Tab. 1.2.2). The emissions (without
removals from LULUCF) decreased from 194.7 mil.
tonnes to 150.8 mil. tonnes, i.e. compared with the
reference year 1990 they decreased by 22.5 %.
The inventory also includes HFC, PFC and SFg
(fluorine containing substances, so called F-gases)

3 By 2005/166/EC Commission Decision laying down rules
implementing Decision No. 280/2004/EC of the European
Parliament and of the Council of 11 February 2004 concerning
a mechanism for monitoring Community greenhouse gas
emissions and for implementing the Kyoto Protocol.
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tzv. F-plyny), které rovnéz spadaji pod Kjotsky emissions, covered also by the Kyoto Protocol. Their
protokol. Jejich soucasny podil na celkovych emi- share in total GHG emissions was 1.1 % in 2007. The
sich sklenikovych plynd cinil v roce 2007 1,1 %. share of CO, emissions in total GHG emissions
Podil emisi CO, na celkovych emisich skleniko- (without LULUCF) was 86.2 % in 2007, the share
vych plynt (bez LULUCEF) byl v roce 2007 86,2 %, of CH,4 emissions was 7.8 % and the share of NO
podil emisi CHy 7,8 % a podil emisi N,O 5,0 %. emissions 5.0 %.

Tab. 1.2.1 Celkové emise sklenikovych plyni v letech 1990-2007 [Mt CO2 ekv.]
Tab. 1.2.1 Total emissions of greenhouse gases, 1990-2007 [Mt CO2 eq.]

Sklenikovy plyn
Greenhouse gas
CO, 159.6 | 123.1 1185 | 119.7 | 116.2 | 1194 | 119.7 | 1185 | 124.0 | 128.0

— z toho CO, emise
— of which, CO, emissions

— z toho CO, propady v LULUCF"
— of which, CO, removals in LULUCF ")

1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

164.3 | 131.4 | 1271 | 128.7 | 125.0 | 126.3 | 127.0 | 126.4 | 128.6 | 129.9

-4.4 -8.3 -8.7 -9.0 -8.8 -6.9 -7.3 -7.8 -4.6 -1.9

CH, 18.6 13.7 12.2 12.3 12.1 11.9 11.7 11.8 12.2 11.9
N,O 11.9 8.1 7.6 7.8 7.6 7.2 7.8 7.6 7.4 7.5
F-plyny / F gases 0.1 0.1 0.4 0.6 0.5 0.7 07 0.7 1.0 1.7
Celkem s LULUCF

Total with LULUCF 190.1 145.0 | 138.7 | 1404 | 136.4 | 139.2 | 139.8 | 138.5 | 144.7 | 1491

Mezinarodni letecka doprava

International air transport 0.6 0.5 0.6 0.6 0.7 0.8 1.0 1.1 1.1 1.1

" LULUCF — vyuzivani krajiny, zmeény ve vyuziti krajiny a lesnictvi

LULUCF - Land use, land use change and forestry
Pozn.: Pro vypocet agregovanych emisi (COz2)ekv. byly pouzity hodnoty radia¢niho potencialu jednotlivych sklenikovych plynli podle
platné metodiky (napf¥. pro CO2 = 1, CHa4 = 21, N2O = 310). Inventarizace zahrnuje rovnéz propady emisi v dusledku vyuzivani krajiny,
zmeén ve vyuziti krajiny a lesnictvi. Emise z mezinarodni letecké dopravy se vykazuji zvlast.
Note: The global warming potential values for individual greenhouse gases according to the valid methodology were used to calculate
the aggregate emissions (COz)eq. (6.9. CO2 =1, CHq = 21, N2O = 310). The inventory also includes emission removals as a consequence
of land use, land use change and forestry. Emissions from international air transport are reported separately.

Tab. 1.2.2 Emise sklenikovych plynii v sektorovém élenéni, 1990-2007 [Mt CO2 ekv.]
Tab. 1.2.2 Emissions of greenhouse gases structured by sectors, 1990-2007 [Mt CO2 eq.]

Sklenikovy plyn

Greenhouse gas 1990 | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007

Energetika

; 156.2 | 125.5 | 121.4 | 1241 | 120.3 | 120.6 | 120.2 | 120.9 | 122.4 | 123.3
Energetics

— z toho spalovani ve stacionarnich zdrojich

— of which, combustion in stationary sources 138.7 | 108.3 | 101.9 | 103.6 | 99.4 | 98.2 | 97.1 96.4 | 973 | 97.7

— z toho spalovani v mobilnich zdrojich

— of which, combustion in mobile sources 9.1 10.8 13.9 14.7 15.2 17.0 17.8 19.2 19.5 | 20.3

— z toho fugitivni emise

— of which, fugitive emission 8.5 6.5 5.7 5.8 5.7 5.4 5.2 5.3 5.7 5.3

Pramyslové procesy a pouziti produktu

Industrial processes and product use 204 | 149 | 142 | 134 | 131 143 | 1565 | 14.2 156 | 16.1

i‘;’;}fﬂfﬁ;‘“ 55| 96| 84| 86| 84| 78| 80| 78| 77| 78

LULUCF 46| -82| -86| 89| 87| 68| 72| —7.7| -45| -1.7

CV)Vdaps‘}‘gy 26| 32| 33| 33| 33| 33| 33| 34| 35| 35
1

s.zlt';‘f';ifh",_%_ug,_.u 1901 | 145.0 | 138.7 | 140.4 | 136.4 | 139.2 | 139.8 | 138.5 | 144.7 | 149.1

?_2:';73”';?:”';‘:"'}:22,_. 1947 | 1532 | 1472 | 149.3 | 1451 | 146.0 | 147.1 | 146.2 | 149.1 | 150.8

Poznamky — viz pfedchozi tabulka
Comments — see previous table
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CO;, - oxid uhlicity

wev

Oxid uhlicity je nejvyznamnéj$im antropogennim
sklenikovym plynem. Ve vétsiné vyspélych zemi
ma v narodnich emisich nejvétsi podil na celko-
vych agregovanych emisich. V piipadé CR byl
tento podil v roce 2007 85,9 %. Emise CO, po-
chazeji zejména ze spalovani fosilnich paliv, roz-
kladu uhli¢itand pfi vyrobé cementu, vapna, skla,
pri odsifovani a v metalurgickych a chemickych
vyrobach; k emisim a propadim CO, (pfi celkové
bilanci sektoru zatim prevazuji propady) dochazi
v sektoru VyuZivani krajiny, zmény ve vyuZivani
krajiny a lesnictvi (LULUCF). V CR k emisim
oxidu uhli¢itého ze spalovacich procesu prispivaji
nejvice tuhd paliva, v mensi mife pak kapalna
a plynna paliva.

MnoZstvi emisi oxidu uhli¢itého produkované jed-
notlivymi aktivitami je ilustrovano obr. [.2.1. Mezi
roky 1990 a 2007 doslo k jejich poklesu o 19,8 %
a podilel se na ném zejména pokles v sektorech
Energetiky — Zpracovatelsky primysl a Ostatni
sektory (domécnosti, instituce a sluzby). Pokles
emisi pii spalovani ve Zpracovatelském pramyslu
na zacatku 90. let byl dan utlumem a restruktura-
lizaci nékterych pramyslovych odvétvi, ke konci
obdobi byl pokles emisi zpiisoben dsporami a zavéa-
dénim novych technologii. SniZeni emisi v Ostatni
sektorech lze pripsat na vrub hospodarnéjsiho vy-
uziti energii (zvySovani energetické tcinnosti, ze-
jména zateplovani budov a hospodarnéjsimu vyuzi-
vani energii). Opacna situace je v sektoru Dopravy,
kde je od roku 1990 patrny vice neZ dvojnasobny
narust (2,5krat), coz je dano obecné rozvojem do-
pravy, zejména individualni automobilové dopravy
a silni¢ni nakladni dopravy. Pozitivné se na vy-
voji emisi CO, projevil trend klesajiciho podilu
tuhych paliv a nardst podilu zemniho plynu a od
roku 2003 i vyuZivani biomasy. V poslednich le-
tech vSak doslo k vyraznému rdstu cen plynu, coz
v nékterych lokalitdch vedlo k pfechodu na vyuZi-
vani jinych druht paliv.

CHy4 — metan

Antropogenni emise metanu v CR pochazeji ze-
jména z tézby, upravy a distribuce paliv, tento typ
zdroje je oznaCovan jako fugitivni. Dal$imi vy-
znamnymi zdroji emisi metanu je chov zvifectva,
anaerobni rozklad bioodpadt pfi jejich ukladani na
skladky a cisténi odpadnich vod. Na mezinarodni
urovni je velmi vyznamnym zdrojem emisi me-
tanu péstovani ryZe. Pfi chovu zvifectva tento plyn

CO; - carbon dioxide

Carbon dioxide is the most important anthropogenic
greenhouse gas. In most industrialized countries it
has the greatest share in total aggregated emissions.
In the Czech Republic the 2007 share was 85.9 %.
CO, emissions are caused mainly by fossil fuels
combustion, carbonate decomposition in the pro-
duction of cement, lime, glass, in desulphurization
processes and, besides, in metallurgy and chemical
industries; CO, emissions and removals (in total
balance of the sector removals have prevailed so
far) occur in the sector Land use, land-use change
and forestry (LULUCF). In the Czech Republic the
largest shares of CO, emissions from combustion
processes are contributed by solid fuels, to a less
extent liquid and gaseous fuels.

The amount of CO, emissions produced by indi-
vidual activities is illustrated in Fig. 1.2.1. Between
1990 and 2007 they decreased by 19.8 % which was
contributed mainly by the decrease in the sectors
Energy — Manufacturing industries and Other
sectors (Residential, Commercial/Institutional).
The decrease of emissions during combustion in the
sector Manufacturing industries and Construction
in the early 90’s was given by the depression and
re-structuring of several industrial branches, at the
end of the monitored period the emissions decreased
due to saving policy and implementation of new
technologies. The emission reduction in Other
sectors is the result of more effective energy use
(growing energy efficiency, mainly thermo-insula-
tion of buildings and economical use of energies).
On the contrary the situation in the sector Transport
is quite different; the emissions increased 2.5 times
as compared with the year 1990, which is given by
the development of transport, mainly of individual
automobile transport and road truck transport.
The CO, emissions development was positively
influenced by the decreasing share of solid fuels
and by the growth of the share of natural gas, and
beginning from 2003 also by the use of biomass.
During the recent years, however, the gas prices
have markedly increased, which in s