C ZDRAVi/ HEALTH

C1 STATISTIKY ZDRAVI C1 HEALTH STATISTICS
OBYVATELSTVA
Tab. C1.1 Narozeni, potraty, zemfreli
Births, abortions, deaths
2000 2001 2002 2003 2004 2005
Narozeni celkem 9472 9703 9718 |10080 |[11160 |11966 | Births
v tom Zivé narozeni 9453 9 681 9690 |10057 |11131 |11943 Live births
7ivé narozeni na 1000 obyvatel 8,0 8,2 8.4 8,7 9,5 10,2 | Live births per 1000 inhabitants
Potraty celkem 5194 5007 4929 4 688 4506 4507 | Total abortions
samovolné 878 821 835 891 967 1 002 Spontaneous
miniinterupce 3479 3326 3190 2911 2761 2692 Vacuum aspirations
jiné 747 749 796 886 686 703 Others
Potraty na 1000 obyvatel 4.4 43 43 4,0 3,9 3,8 | Abortions per 1000 inhabitants
Potraty na 100 narozenych 54,8 51,6 50,7 46,5 40,4 37,7 | Abortions per 100 births
Zemfreli celkem 13425 |[13210 13333 |13488 |12849 |12673 | Total deaths
Zemreli na 1000 obyvatel 11,3 11,3 11,5 11,6 11,0 10,8 | Deaths per 1000 inhabitants
Kojenecka umrtnost [%o] 2.3 3,1 3,9 2,5 3,1 1,9 | Infant mortality [%o]
Novorozeneckd umrtnost [%o] 1,6 2,0 1,8 1,9 1,7 0,8 | Neonatal mortality [%o]
Zdroj / Source: CSU
Tab. C1.2 Umrtnost podle pfiéin smrti
Death rates by causes
2000 2001 2002 2003 2004 2005
Zemfeli podle vybranych Deaths by selected causes
pricin smrti na 100 000 obyv. per 100 000 inhabitants
Novotvary 313,2 298,3 311,2 312,7 330,8 295,7| Neoplasms
Alergie, nemoci zlaz 8,4 8,2 59 5,6 8,3 7,1 Endocrine and metabolic
a pfemény latkové diseases, allergies
Nemoci tstroji cévniho 602,8 613,1 623,1 609,8 546,8 526,6 | Diseases of the circulatory
system
Nemoci ustroji dychaciho 41,6 48,9 50,8 60,2 51,0 78,0 | Diseases of the respiratory
system
Nemoci ustroji traviciho 46,4 44,0 42,2 442 40,6 47,5\ Diseases of the digestive
system
Nemoci tstroji mocového 12,8 13,1 13,3 15,1 15,8 14,7 | Diseases of the genitourinary
a pohlavniho and reproductive systems
Urazy, otravy a sebevrazdy 72,8 67,8 67,9 71,7 65,9 56,0 | Injury, poisoning and suicide
Ostatni pfi¢iny smrti 36,0 40,8 36,2 41,6 43,1 51,9 | Other causes of death
Celkem Praha 11340 11342} 1150,6| 1160,9| 1102,3| 1077,5| Prague total
Zdroj / Source: UZIS
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Tab. C1.3 Hospitalizovani podle pfi¢in hospitalizace
Hospital admissions by cause

. 2003 2004 2005
Kapitola (MKN 10) o 2 < S o ”
Classification (ICD 10) muZzi zeny muzi Zeny muZzi zeny
males | females | males | females | males | females
I. | Nekteré infek¢ni a parazitdrni nemoci 3797 3796 3887 3 866 4427 4443
Certain infectious and parasitic diseases
II. | Novotvary 20281 | 23589 | 19543 | 21901 | 21416 | 24535
Neoplasms
III. | Nemoci krve, krvetvornych organti a imunity 992 1149 941 1 064 969 1221
Diseases of blood, blood-forming organs
& immune mech.
IV. | Nemoci endokrinni, vyZivy a pfemeny latek 3363 5548 3411 5702 3854 6902
Endocrine, nutritional and metabolic diseases
V. | Poruchy dusevni a poruchy chovéni 3798 2872 2 986 3075 2 851 3117
Mental and behavioural disorders
VI. | Nemoci nervové soustavy 5136 5443 5441 5463 6 130 5710
Diseases of the nervous system
VII. | Nemoci oka a o¢nich adnex 4274 6430 4289 6707 4003 6 090
Diseases of eye and adnexa
VIII. | Nemoci ucha a bradavkového vybézku 1572 1476 1413 1364 1416 1342
Diseases of ear and mastoid process
IX. | Nemoci obéhové soustavy 36482 | 28108 | 35475 | 27061 | 36988 | 28454
Diseases of the circulatory system
X. | Nemoci dychaci soustavy 10 402 8 456 9852 7799 | 11548 9174
Diseases of the respiratory system
XI. | Nemoci travici soustavy 16657 | 15878 | 15104 | 14913 | 17133 | 16818
Diseases of the digestive system
XII. | Nemoci kize a podkozniho vaziva 2 063 1892 1705 1534 1768 1671
Diseases of the skin and subcutaneous tissue
XIII. | Nemoci svalové a kosterni soustavy a poj. tkdné 10660 | 12803 | 11485 | 13949 | 12435 | 15451
Diseases of the musculoskel. system & connective
tissue
XIV. | Nemoci mocové a pohlavni soustavy 9099 | 19504 8125 | 18849 9065 | 19433
Diseases of the genitourinary system
XV. | Téhotenstvi, porod a Sestined&li X 20 306 X 21327 X 23949
Pregnancy, childbirth and the puerperium
XVI. | Neékteré stavy vzniklé v perinatalnim obdobi 2051 1658 2441 2078 2956 2559
Certain conditions orig. in the perinatal period
XVIIL | Vrozené vady, deformace a chromos. abnormality 4179 3204 2 843 2353 4019 3002
Congen. malformations, ... chromos. abnormalities
XVIIL. | Pfiznaky, znaky a ... nilezy nezatrazené jinde 41792 6 607 4 646 6220 5512 7068
Symptoms, signs and ... findings, NEC
XIX. | Poranéni, otravy a ... nasledky vnéjsich pficin 15414 | 11095 | 13498 | 10361 | 15159 | 11951
Injury, poisoning & consequences of external causes
XXI. | Faktory ovliviiujici zdr. stav a kontakt se zdr. 9933 | 15445 | 10613 | 16423 | 11762 | 17038
sluzbami
Factors infl. health status & contact with health
service
Celkem 164 945 | 195259 | 157 698 | 192009 | 173 411 | 209 928
Total
Zdroj / Source: UZIS
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Tab. C1.4 Incidence zhoubnych novotvard a nadort in situ v regionu Praha
Occurence of carcinoms and in-situ neoplasms in the Prague region
C00-D09

Celkovy pocet / Total number Na 100 000 obyvatel / Per 100 000 inhabitants | Pramér / Average

muZzi zeny celkem muZzi Zeny celkem mallz;lleni};:;}; les
males females total males females total 100 600
1995 2852 3290 6142 498,72 513,42 506,49 506,07
1996 3070 3357 6427 538,64 526,72 532,35 532,68
1997 3255 3602 6 857 572,93 567,76 570,20 570,35
1998 3442 3872 7314 608,17 613,64 611,05 610,91
1999 3 666 4002 7 668 651,07 638,38 644,38 581,80
2000 3776 4063 7 839 673,42 651,98 662,13 579,40
2001 3781 4283 8 064 685,19 698,85 692,38 601,60
2002 4019 4186 8205 731,50 686,90 697,10 632,60
2003 4089 4311 8400 739,90 707,70 722,98 653,20

Zdroj / Source: UZIS CR, Narodni onkologicky registr CR / Czech Cancer Registry

Tab. C1.5 Zemfeli na zhoubné novotvary a novotvary in situ
Number of deaths due to carcinoms and in-situ neoplasms

Celkovy pocet / Total number Na 100 000 obyvatel / Per 100 000 inhabitants
muZi / males zeny / females muZi / males zeny / females
1995 1 966 1938 343,79 302,44
1996 1923 1 800 337,40 282,42
1997 1828 1805 321,76 284,51
1998 1869 1828 330,20 289,70
1999 1839 1827 326,60 291,43
2000 1917 1753 341,90 281,30
2001 1740 1709 315,32 278,85
2002 1825 1754 332,17 287,83
2003 1897 1731 343,25 284,15
2004 1974 1 865 355,17 305,83
Zdroj / Source: CSU
Obr. C1.1 Vyvoj standardizované umrtnosti* podle pohlavi
Development in standardized mortality* by sex
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/( Obr. C1.2 Pocet hlasenych zhoubnych nadord a novotvari in situ
Number of reported carcinoms and in-situ neoplasms
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Zdroj / Source: UZIS CR, Narodni onkologicky registr CR / Czech Cancer Registry

Obr. C1.3 Pocet vybranych hlasenych zhoubnych nadort na 100 000 obyvatel
Number of reported cases of selected malignant tumours
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C16
C18

ZN Zzaludku / malignant tumors of the stomach
ZN tlustého stfeva / malignant tumors of the intestine

C33-C34 ZN prudusnice, pridusky a plice / malignant tumors of the trachea, bronchi and lungs
C50 ZN prsu / malignant tumors of the breast
Cc61 ZN prostaty / malignant tumors of the prostatic gland

\

C19-C21 ZN rektosigmoidalniho spojeni, rekta, fiti a fitniho kanalu / malignant tumors of the recto-sigmoidal connection, rectum, rectal passage

Zdroj / Source: UZIS CR, Narodni onkologicky registr CR / Czech Cancer Registry /
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C2 SYSTEM MONITOROVANI
ZDRAVOTNIHO STAVU
OBYVATELSTVA VE VZTAHU
K ZIVOTNIMU PROSTREDI

C2.1 ZDRAVOTNI STAV
OBYVATELSTVA

Zivotni prostiedi a vyZiva jsou jedny z nejroz-
sahlejSich determinant zdravi cloveéka, proto je
nezbytné sledovat jejich zdravotni Gcinky na lid-
sky organismus. St€Zejnim monitorovacim pro-
gramem v Cesku je od roku 1994 ,,Systém mo-
nitorovani zdravotniho stavu obyvatelstva CR ve
vztahu k Zivotnimu prostiedi®, ktery je realizo-
van na zaklad& usneseni vlady Ceské republiky
¢. 369/1991, je obsaZzen v zdkoné o ochrané ve-
fejného zdravi ¢. 258/2000 Sb. a zérovei je jed-
nou z priorit Akéniho planu zdravi a Zivotniho
prostiedi Ceské republiky, ktery byl schvalen
usnesenim vlady ¢. 810/1998. Systém monito-
rovani prestavuje uceleny systém sbéru dat, zpra-
covani a hodnoceni informaci o stavu slozZek Zi-
votniho prostfedi a o jejich vlivu na zdravotni stav
Ceské populace. V roce 2005 probihal Systém
monitorovani v osmi subsystémech:

* zdravotni disledky a rizika znecisténi ovzdusi
(subsystém I)

* zdravotni disledky a rizika znecisténi pitné vody
(subsystém II)

* zdravotni dasledky a rusivé ucinky hluku (sub-
systém III)

* zdravotni dusledky zatéZe lidského organismu
chemickymi latkami z potravinovych fetézci,
dietarni expozice (subsystém 1V)

* zdravotni disledky expozice lidského organismu
toxickym latkdm ze zevniho prostfedi, biolo-
gicky monitoring (subsystém V)

* zdravotni stav a vybrané ukazatele demografické
a zdravotni statistiky (subsystém VI)

* zdravotni rizika pracovnich podminek a jejich
disledky (subsystém VII)

* zdravotni rizika kontaminace plidy méstskych
aglomeraci (subsystém VIII).

Vysledky jsou kaZdoro¢né publikovéany v Souhrnné
a Odbornych zpravich, které vydava Ustfedi mo-
nitoringu, pasobici ve Statnim zdravotnim tstavu
(SZU) v Praze. Tyto zpravy jsou pro odbornou
vefejnost k dispozici na internetovych strankach
www.szu.cz/chzp/monitor/.

C2 SYSTEM OF MONITORING
OF ENVIRONMENTAL
IMPACTS ON POPULATION
HEALTH

C2.1 POPULATION HEALTH

The environment and nutrition are one of the most
important factors determining human health. There
it is important to monitor their health impacts in
human organism. Since 1994 the main monitoring
programme in the Czech Republic has been the
“System of monitoring of environment-related
health status of the Czech Republic population”,
which has been implemented on the basis of the
Decision of the Government of the Czech Republic
No. 369/1991 is incorporated on the act on public
health No. 258/2000 Code and has been one of
the priorities of the Action programme for health
and the environment of the Czech Republic, which
was approved by the Decision of the Government
of the Czech Republic No. 810/1998. The moni-
toring system represents a complete system for
data collection, processing and evaluation of infor-
mation on status of environmental compartments
and their impacts on the health status of the
Czech Republic’s population. In 2005 the System
of Monitoring was implemented in eight subsystems
as follows:

* health consequences and risks of air pollution
(subsystem I);

* health consequences and risks of drinking water
contamination (subsystem II);

* health consequences and disturbance effects of
noise (subsystem II1);

* health consequences of human organism load
with chemicals from food chains, dietary exposure
(subsystem IV);

* health consequences of human organism exposure
to toxic substances from external environment,
biological monitoring (subsystem II);

* health status and selected indicators of demo-
graphic and health statistics (subsystem VI);

* health risks of working conditions and their con-
sequences (subsystem VII);

* health risks of soil contamination in urban agglo-
merations (subsystem VIII).

Results have been every year published in the
Summary Reports and the Scientific Reports
published by the Monitoring Centre located at the
National Institute of Public Health (SZU), Prague.
These Reports are available to professionals at
the Internet pages: www.szu.cz/chzp/monitor/.
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Systém monitorovani je realizovan ve tficeti
méstech, mezi kterymi je i hl. m. Praha. V Praze
byly v roce 2005 realizovany subsystémy I, II,
I, IV, V, VI a VIL Pro potieby praZské rocenky —
zpravy o stavu Zivotniho prostredi je pozornost véno-
vana pouze projektiim, které probihaly v roce 2005
v Praze a zaroven byla ziskand data samostatné
analyzovana za Prahu.

Ovzdusi

Udaje o znecisténi ovzdusi hodnocené v ramci Systému
monitorovani pochazeji z 22 prazskych méficich stanic
(provozovanych v Praze hygienickou sluzbou a CHMU),
kde jsou v antropogenni vrstvé atmosféry sledovany
koncentrace oxidu dusicitého a suspendovanych Castic
frakce PMjg. Na automatickych stanicich sit¢ AIM
provozované CHMU jsou sledovany koncentrace oxidu
sifi¢itého, sumy oxidd dusiku, oxidu dusnatého, v osmi
prazskych obvodech jsou na 14 stanicich méfeny kon-
centrace oxidu uhelnatého a v Sesti obvodech na osmi
stanicich koncentrace ozénu. Na péti prazskych sta-
nicich bylo méfeni suspendovanych castic doplnéno
o sledovani frakce PMj 5. Na 9 stanicich v Sesti praz-
skych obvodech je sledovan obsah vybranych prvki
v odebranych vzorcich prasného aerosolu frakce PMjg
(Pb, Cd, Cr, Ni, Mn a As) a na 3 stanicich vybrané
polycyklické aromatické uhlovodiky (PAU). V césti
monitoringu té€kavych organickych latek (TOL) jsou
do zpracovéni zahrnuty mimo stanice ¢. 457 v Praze 10
provozované hygienickou sluzbou i vysledky ze Ctyf
stanic CHMU (jednou z t&chto stanic je dopravn& vy-
znamné zatiZzena stanice v Legerové ulici v Praze 2)
vyuZivajicich analyzitory BTX. Pro moZnost srov-
nani vysledkd méfeni za rok 2005 s predeSlymi roky
bylo zachovéno starS$i rozdé€leni jednotlivych praz-
skych obvodt na 1-10.

* Hodnoty ro¢nich aritmetickych pramérti oxidu sifi-
¢itého se pohybovaly v rozmem od meze stan0V1tel-
nosti (2 ug.m’ ) do 7,1 pg. m™. Hodnota 125 ug. m
denniho aritmetického priméru nebyla v roce 2005
prekrocena (viz limity nafizeni vlady ¢. 350/2002 Sb.
ve znéni novely 479/2005 Sb).

* Hodnoty ro¢nich aritmetickych priméra oxidu dusici-

t¢ho NO; se na prazskych stanicich pohybovaly v roz-

mezi od 24,5 do 52,8 pg.m'3. V nejvice dopravou
zatiZzenych proméfovanych lokalitich (Legerova —
stanice 1483, Sokolovska — stanice 446 a Svornosti —
stanice 437) vSak hodnota ro¢niho priméru presahla

70 pg. m™. Hodnota rotnho imisnfho limitu (40 pgm’ )

NO3 byla v roce 2005 pfekrocena celkem na 14 mé-

ficich stanicich v Praze (vice jak polovina stanic), na

ostatnich byl imisni limit naplnén minimalné z 50 %.

Ro¢ni aritmeticky primér koncentraci suspendova-

nych ¢astic frakce PM | se pohyboval v rozpéti od

15 do 45 pg.m -3 _ kritérium prekrocem ro¢niho imis-

niho limitu (vice jak 40 pg.m 3 nebo vice jak 35 pre—

kroceni 24 hodinovych koncentraci nad 50 pg.m” )

The System of Monitoring is implemented in thirty
cities and the Capital City of Prague has been
among them. In 2005 in Prague the subsystems I,
11, 111, 1V, V, VI, and VII were implemented.
Therefore for the needs of the Prague Yearbook —
The Environment merely the projects, which were
carried out in 2005 in Prague are mentioned and
simultaneously the data acquired were analysed
separately for the whole Prague.

Air

Data on the air pollution evaluated within the frame-
work of the System of Monitoring come from 22 Prague
monitoring stations operated by the Public Health
Service and the CHMU. They measure concentrations
of nitrogen oxide and the fraction PM | in the anthro-

pogenic stratum of the atmosphere. The automatic sta-

tions of the Aim network operated by the CHMU monitor
the concentration of sulphur dioxide, total nitrogen oxides,
and nitrous oxide, and eight stations in six Prague’s
Districts the concentration of fraction PM2 5 and in
eight Prague Districts fourteen stations measure the
concentration of carbon monoxide and in six districts
eight stations measure the concentration of ozone. Nine
stations of the Public Health Service monitor the content
of selected elements (As, Cd, Cr, Ni, Mn, and Pb) in
taken samples of suspended particulate matter. And three
stations measure selected polyaromatic hydrocarbons
(PAHs). In the monitoring part for volatile organic
compounds (VOCs) the processing includes except for
the station No. 457 in Prague 10, operated by the Public
Health Service, also results from the four CHMU
stations (one of them is the traffic loaded station at
Legerova Street in Prague 2), which use BTX analysers.
In order to be able to compare measurements results
in 2005 to those of previous years the original division
into respective districts of Prague 1-10 was retained.

e Values of annual arithmetic average of sulphur
dioxide fell wzthm the range from the detectablllty
limit (2 ug.m" ) to 7.1 ug.m™. The value of 125 ug. m>
of daily arithmetic average of sulphur dioxide was not
exceeded in 2005. (For limits see the Order of the
Government of the Czech Republic No. 350/2002 Code
as amended in the wording of Order of the Govern-
ment of the Czech Republic No. 479/2005 Code.)
Values of annual arithmetic average of nitrogen
dioxide NO were within the range 24.5-52.8 ,ug.m'3
at Prague’s stations. However, at the traffic most
loaded and measured localities (Legerova — Station
No. 1483, Sokolovksd — station No. 446, and Svor-
nosti — Station No. 437), values of the annual arithmetic
average measured exceeded 70 ug. m>. In 2005 the
valid annul value of the ground-level concentration
limit of NO2 (40 ug.m’ ) was exceeded at fourteen
measuring stations (over a half of all stations) in
Prague, at other stations monitored the measured
values reached 50 % of the limit value as minimum.
Values of the annual arithmetic average of the con-
centration of suspended particulate o 3f the fraction PM o
were within the range 15—45 ug.m™ — criterion for the
exceedance of annual immission limit (over 40 ug.m
or over 35 cases of exceedance of 24-hour concentra-
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bylo naplnéno téméf ve vSech prazskych obvo-
dech. Trendy hodnot jsou neklesajici a jsou srov-
natelné s rokem 2004. Dlouhodoby vyvoj plnéni
ro¢niho imisniho limitu v procentech pro suspendo-
vané Castice frakce PMj¢ v jednotlivych prazskych
obvodech je zndzornén na obrazku.

» Koncentrace oxidu uhelnatého zvolna klesaji, dlouho-
dobé jsou vSak v dopravné exponovanych mistech
v Praze (,hot spots®) méfeny hodnoty mezi 1 aZ
2 mg.m™.

Imisni koncentrace vybranych polycyklickych aroma-
tickych uhlovodiki PAU (rozsah US EPA TO-13) byly
v roce 2005 méteny na tfech prazskych stanicich (sta-
nice ¢. 457 v Praze 10, v aredlu Statniho zdravotniho
astavu — SZU, &. 774 v Praze 4 v Libusi — CHMU a
¢. 1459 v Praze 5 u Smichovského tunelu). Monito-
rovany byly uhlovodiky vyznamné z hlediska poten-
cialniho zdravotniho rizika benzo(a)antracen, benzo(b)-
fluoranten, benzo(k)fluoranten, benzo(g,h,i)perylen,
benzo(a)pyren, chrysen, dibenz(a,h)antracen, fenantren,
antracen, fluoranten, pyren a indeno(c,d)pyren. Ro¢ni
aritmetické priméry benzo(a)pyrenu (1,24 az 1,89 ng.m'3)
na vSech tfech stanicich prekrocily hodnotu cilového
imisniho limitu pro benzo(a)pyren (1 ng.m'3) stano-
veny nafizenim vlady ¢. 350/2002 Sb. ve znéni novely
479/2005 Sb. o 60 %:; referencni koncentrace stano-
venda SZU pro benzo(a)antracen (10 ng.m'?’) byla na-
plnéna v rozsahu 14 a7z 20 %.

Smés PAU tvoii rada sloucenin s rozdilnou zdravotni
zévaznosti, mezi které patii slouceniny klasifikované
jako prokazané nebo pravdépodobné karcinogeny
pro ¢lovéka (IARC, WHO). Porovnanim potencial-
niho karcinogenniho ucinku zjiSténych koncentraci
riznych zastupci polycyklickych aromatickych uhlo-
vodikt se zdravotni zdvaznosti jednoho z nejtoxictéj-
Sich a nejlépe prozkoumanych karcinogennich PAU —
benzo(a)pyrenu (BaP), lze vyjadrit karcinogenni po-
tencidl smési v ovzdu$i pomoci toxického ekvivalentu
benzo(a)pyrenu (TEQ BaP). Ze srovnani hodnoty kar-
cinogenniho potencidlu smési PAU v ovzdusi, zjiSté-
ného na stanici v Praze 10 a méficich mistech v ostat-
nich sledovanych méstech vyplyva, Ze karcinogenni
potencidl PAU je v Praze Sestkrat niZSi neZ na sta-
nici v Ostravé a je srovnatelny hodnotami na stani-
cich v Hradci Kralové, v Plzni a v Usti nad Labem.
Prabéh koncentraci na stanici 457 v jednotlivych meé-
sicich roku 2005 je zndzornén na obrazku.

Vzhledem k rozdilné metodice zpracovani vysledka
nelze pro stanice 774 a 1459 provozované CHMU
vypocitat hodnotu toxického ekvivalentu, proto je na
dalSim obrdzku prezentovdno pouze srovnini mére-
nych hodnot benzo(a)pyrenu, benzo(a)antracenu a
sumy PAU vSech tii prazskych méficich stanic.

Monitoring tékavych organickych latek zahrnoval
v roce 2005 stanici v aredlu SZU, kde bylo sledo-
vano 42 organickych sloucenin, které uvadi metoda

tion value above 50 ,ug.m'3) was fulfilled in almost
every Prague District. Trends in the values are not
descending and are comparable to those of 2004.
The long-term development in the reaching of the
annual immission limit, as percentage of suspended
particulate matter of the fraction PM g, in respective
Prague’s districts is demonstrated in Figure.

Values of the carbon monoxide concentration have
been slowly decreasing vyet at traffic loaded localities
in Prague (so-called hot spots) values measured for
a long time fall in between 1 and 2 mg.m'3.

Measurements of the ground-level concentrations of
certain polyaromatic hydrocarbons (PAHs) (within the
scope of US EPA TO-13) in 2005 continued at all three
Prague’s Stations (Station No. 457 in Prague 10, at the
premises of the National Institute of Public Health (SZU),
No. 774 in Prague 4 in Libus — CHMU, and No. 1459
in Prague 5 at the Smichovsky Tunnel). They moni-
tored hydrocarbons important from the potential health
hazard point of view as follows: benzo[a]anthracene,
benzo[b [fluoranthene, benzo[k]fluoranthene, benzo[g,h,i]-
perylene, benzo[a]pyrene, chrysene, dibenz[a,hjanthracene,
phenanthrene, anthracene, fluoranthene, pyrene, and
indeno[1,2,3-c,d]pyrene. In 2005 the annual arithmetic
ground-level concentration averages of benzo[a]pyrene
(1.24 to 1.89 ng.m'j) exceeded the limit for benzo[a]pyrene
(1 ng.m’3 ), established by the Order of the Government
of the Czech Republic No. 350/2002 Code as amended
by the Order of the Government of the Czech Republic
No. 479/2005 Code, by 60 % at all three stations men-
tioned. The reference value determined by the SZU
for benzo[a]anthracene concentration (10 ng.m'j) was
reached approximately from 14 to 20 %.

The mixture of PAHs comprises of numerous compounds
of different seriousness of health effects, which include
compounds classified as proven or probable carcino-
genic compounds to humans (IARC, WHO). The carci-
nogenic potential of found concentrations of various
representatives of PAHs, and their airborne mixture,
may be expressed by means of the toxic equivalent of
benzo[a]pyrene (TEQ BaP) by comparing carcino-
genic effects of measured concentrations of various
representatives of polyaromatic hydrocarbons to that
of benzo[a]pyrene, one of the most toxic and best
investigated carcinogenic polyaromatic hydrocarbons.
The comparison of the TEQ BaP of the PAHs mixture
measured at the Station in Prague 10 and measuring
points in other cities monitored revealed the carcino-
genic potential of PAHs is six times lower in Prague
than in Ostrava and at about the same value as in
Hradec Krdlové, Plzen, and in Usti nad Labem. The time
development of concentrations of polyaromatic hydro-
carbons in respective months of 2005 at the station
No. 457 is demonstrated in Figure.

Because of different methodology employed for the result
processing the value the toxic equivalent of benzo[a]pyrene
(TEQ BaP) cannot be calculated for stations No. 774 and
No. 1459, operated by the CHMU. Therefore the next
Figure presents solely the comparison of the measured
values of benzo[a]pyrene, benzo[a]anthracene, and the
sum of PAHs at all three Prague’s stations.

The regular monitoring of volatile organic compounds
(VOCs) in 2005 included the station on the SZU premises
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US EPA TO-14, a data z automatickych stanic provo-
zovanych CHMU v Praze 1 (ndm. Republiky), Praze 2
(dopravni ,,Hot spot™ Legerova ulice), Praze 4 (stanice
Libus) a v Praze 5 (stanice u Strahovského tunelu).
Mezi nejdileZitéjsi sledované latky patii aromatické
uhlovodiky, nejvyznamnéj$§im je benzen (nafizenim
vlady €. 350/2002 Sb. ve znéni novely 479/2005 Sb.,
je stanoven ro¢ni imisni limit 5 pg.m'3), toluen, xyleny,
styren, trimetylbenzeny, déle chlorované alifatické i aro-
matické uhlovodiky (trichlormetan, tetrachlormetan,
trichloreten, tetrachloreten, chlorbenzen, dichlorbenzeny)
a freony. Hodnota ro¢niho imisniho limitu pro benzen
ve venkovnim ovzdusi nebyla v roce 2005 piekrocena
na Zadné prazské stanici, maximalni ro¢ni primér byl
naméfen na stanici 457 v Praze 10 (3,27 pg.m‘3).

Uroveti zneCisténi ovzdusi t&7kymi kovy méfena ve
vzorcich suspendovanych castic frakce PMjg na sta-
nicich provozovanych hygienickou sluZbou za obdobi
1995 az 2005 je jiz viceméné stabilni bez vyznamnéj-
Sich vykyvi. Dobrd shoda hodnot ro¢niho aritmetic-
kého a geometrického priiméru ve vétSin€ oblasti
svéd¢i o relativni stabilit¢ a homogenité¢ mérenych
imisnich hodnot bez velkych sezénnich, klimatickych
¢i jinych vykyva. Imisni a cilové imisni limity stano-
vené (nafizenim vlady ¢. 350/2002 Sb. ve znéni novely
479/2005 Sb.) pro As, Cd, Pb a Ni nebyly v roce 2005
prekroceny ani na jedné stanici. VySe plnéni rocniho
imisniho limitu pro arzen, indikatoru spalovani fosil-
nich paliv v domécich topenistich, v jednotlivych praz-
skych obvodech je zndzornéna na obrazku.

Mimo stabilni situace u zneCisténi ovzdusi Prahy oxidem
sifi¢itym a prvky, kde je vyvoj trovné znecisténi dlouho-
dobé piiznivy, byla kvalita ovzdusi v Praze v roce 2005
srovnatelna s rokem 2004, pfipadné kolisani lze pravdé-
podobné priradit vlivu meteorologickych faktori. Vy-
jimku z hodnoceni tézkych kovl tvoii arzen, kde mirny
narast proti 1éthm 1999 a 2001 je moZna i v Praze zpi-
soben ndvratem k pouZivani domdcich topenist spalu-
jicich uhli a i spalovanim odpadu.

Pretrvavajicim problémem jsou nadile latky, jejichz
emise do ovzdusi jsou pfimo svazany s dopravni zat€zi —
dosvédCuji to i hodnoty méfené v dopravné exponova-
nych stanicich (Legerova, Strahovsky tunel, Svornosti,
Sokolovska). Mezi tyto latky patii predev§im suspen-
dované castice frakce PMjg, NO2 a benzo(a)pyren,
kde byly na praZzskych stanicich prekro¢eny imisni li-
mity, a benzen. U téchto latek dochazi k nejvyznam-
néjSimu Cerpani imisniho (potencidlné expozi¢niho)
polutanty ve venkovnim ovzdusi. Pro kvantifikaci po-
tencidlnich zdravotnich d¢inkt se pouZiva odhad zdra-
votnich rizik, zpisobenych expozici populace konkrét-
nim zneciStujicim latkdm. Odhad pouzivad screenin-
govy piistup, ktery uvazuje celozivotni expozici 24 hodin
denné pro dosgélého ¢loveéka o hmotnosti 70 kg, ktery
vdechne 20 m”~ vzduchu za den. Vystupem odhadu je

where 42 organic compounds, which are listed in the
method US EPA TO-14, were monitored. The evaluation
also encompassed values obtained from automated sta-
tions operated by the CHMU in Prague 1 (Square of the
Republic), in Prague 2 (Street Legerova — traffic hot spot),
Prague 4 (Station Libus), and in Prague 5 (the station
near the Strahov Tunnel). Among the most important
compounds monitored there are aromatic hydrocarbons,
the most important ones are benzene (the established
annual immission limit of 5 ,ug.m'3 in the Order of the
Government of the Czech Republic No. 350/2002 Code
as amended by the Order of the Government of the Czech
Republic No. 4792005 Code), toluene, xylenes, styrene,
trimethylbenzenes, furthermore chlorinated aliphatic
and aromatic hydrocarbons (trichloromethane, tetra-
chloromethane, trichloroethene, tetrachloroethene,
chlorobenzene, dichlorobenzenes), and freons. In 2005
the immission limit value for benzene in ambient air
was not exceeded at any of the measuring stations in
Prague, the maximum annual average was measured
at the Station No. 457 in Prague 10 (3.27 ,ug.m'3).

The level of air pollution with heavy metals in the
fraction PM ¢ of airborne particulate matter measured
at the Public Health Service stations in the period 1995
to 2005 has been already stable, more or less missing
any fluctuations. The good coincidence of values of
annual arithmetic and geometric averages in majority
of areas proves measured values of immission values
have been relatively stable and homogeneous without
any great seasonal, climate, or other way induced
fluctuations. Immission limit values established (in
the Order of the Government of the Czech Republic
No. 35072002 Code as amended by the Order of the
Government of the Czech Republic No. 479/2005 Code)
for As, Cd, Pb, and Ni were not exceeded at any of
the stations in 2005. The rate the annual ground-level
concentration of arsenic was reached in respective
Prague’s districts, as an indicator of fossil fuel com-
bustion in domestic fireplaces, is depicted in Figure.

Besides the stable situation of the Prague air pollution
with sulphur dioxide and certain elements, in which
the development in air pollution has been favourable
over a long term, air quality in Prague was in 2005
comparable to that of 2004, while reasons for potential
oscillations is probably effects of meteorological factors.
The exemption of the rule in the evaluation of heavy
metals is arsenic, in which a slight increase compared
to years 1999 and 2001 can be in Prague attributed to
the re-progress in the use of coal-fired domestic fire-
places where also various waste can be burnt.

Thus the permanent problem represent the substances,
which emissions into air are directly related to the traffic
load — as values measures at traffic loaded stations
(Street Legerova, Strahovsky Tunnel, Street Svornosti)
have been giving proof for. These substances are first of
all suspended particulate matter of the fraction PMjy,
NO3, and benzo[a]pyrene, for which their immission
limit valueswere exceeded at Prague’s stations, and
benzene. For these substances their immission limit
values (potentially their exposure limits) are attained at
the most significant percentage and they form the most
serious pollutants monitored from the hygiene point of
view in ambient air. In order to quantify their potential
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teoretické navySeni pravdépodobnosti vzniku nadoro-
vého onemocnéni pro jednotlivce, které miZze zpusobit
dana udroven expozice hodnocené latce nad obecny
vyskyt v populaci za 70 let celoZivotni expozice.

Na zaklad€ ro¢nich aritmetickych primért za rok 2005
bylo vypocteno riziko odvozené z expozice jednotli-
vym latkdm. Celkové karcinogenni riziko je souctem
téchto diléich rizik. Z této hodnoty bylo pfes pocty
obyvatel jednotlivych méstskych ¢asti pro délku Zi-
vota (70 let) vypocteno populaéni riziko tj. zvySené
riziko vyskytu ptipadi nadorovych onemocnéni za rok
pro hodnocenou exponovanou populaci. Hodnoty jed-
notkového rizika byly pfevzaty z internetovych stranek
WHO - viz http://www.euro.who.int/eprise/main/WHO/
Progs/AlQ/activities/20050222_2.

Odhad navySeni rizika v proméfovanych prazskych
obvodech se pohybuje v fadu 1,67410* az 6,72%107,
nejvetsi prispévek zde predstavuje expozice BaP. Odhad
populacniho rizika je na drovni 0,67 pfipadii nadoro-
vych onemocnéni za rok. Tento odhad ale nezahrnuje
potencilni vliv vSech Ctyf Skodlivin ve vSech mést-
skych obvodech, protoze spektrum méfenych latek
se 1isi na jednotlivych stanicich. Pokud bychom do-
plnili na misto neméfenych hodnot hodnoty primérné
v Ceské republice zvysil by se dany odhad jiZ na
0,85 pfipadl nddorovych onemocnéni za rok.

Pitna voda

V ramci Systému monitorovini zdravotniho stavu
obyvatelstva je i v Praze sledovana kvalita pitné
vody v distribucnich sitich vefejnych vodovodil véetné
malych vodovodd v okrajovych ¢éastech hlavniho
mésta. Jakost doddvané pitné vody je hodnocena podle
vyhlasky Ministerstva zdravotnictvi Ceské republiky
¢. 252/2004 Sb. V roce 2005 bylo ziskdno vice neZ
57 000 hodnot ukazatell jakosti pitné vody. Nedodr-
Zeni nejvyssi mezni hodnoty (NMH) zdravotné zavaz-
ného ukazatele bylo zjiSt€éno pouze ve 12 pripadech.
Jednalo se o 8 nalezdi mikrobiologického ukazatele
Escherichia coli, 2 ptipady ptekro¢eni NMH chemic-
kého ukazatele vinylchorid, 1 ndlez benzo(a)pyrenu a
1 nalez pesticidu desethylatrazin. Mezni hodnota (MH)
organoleptickych ukazatell jakosti pitné vody nebyla
dodrZzena ve 354 nalezech, nejcastéji $lo o nedodr-
Zeni MH ukazatelii Zelezo, pocty kolonii pfi 36 °C
a mikroskopicky obraz-Zivé organismy.

U vybranych kontaminantd, které maji stanoveny
expozi¢ni limit (vétSinou ADI — pfipustny denni pii-
vod, pro mangan limit U.S. EPA referen¢ni davka
RfD), bylo provedeno také hodnoceni zitéZe obyva-
telstva z pfijmu pitné vody. Pfi hodnoceni se vycha-
zelo z predpokladu, Ze kazdy obcan vypije denné
1 1 pitné vody ze sit€ verejného zasobovéni. Tento udaj
vyplyvéa z Dotazniku zdravotniho stavu Monitoringu.
Vysledky cerpani pfijatelného pfivodu pro vybrané
kontaminanty jsou uvedeny na obrazku. Je patrné, Ze

health effects estimates of health risks, which are caused by
population exposure to concrete pollutant, are employed.
The screening approach is applied for the estimate, which
considers lifetime-long exposure for 24-hours a day
Sfor an adult weighting 70 kg, who inhale 20 m’ air per
day. The estimate outcome is the theoretical increase in
probability of a tumour and neoplasm disease occurrence
in an individual, which can be caused by the given level
of exposure of the substance evaluated above the general
occurrence level in the population over 70 years of the
lifetime-long exposure.

On the basis of the annual arithmetic average for 2005
the risks derived from the exposure to respective sub-
stances was calculated. The overall carcinogenic risk
is a sum of these partial risks. The population risk was
calculated from this value, using the numbers of inha-
bitants in respective City Districts for the given lifetime
(70 years), that means an increased risk of occurrence
of cases of tumour and neoplasm diseases per year for
the evaluated exposed population. Values of risk units
were taken over from the Internet pages of the WHO,
see http://www.euro.who.int/eprise/main/WHO/Progs/
AlQ/activities/20050222_2.

The estimate of the risk increase in the measured Prague’s
Districts falls in the order of magnitude of 1.67%10
to 6.72*%107, the exposure to BaP makes the highest
contribution to. The estimate of population risk is at
the level of 0.67 cases of tumour and neoplasm diseases
par year. Yet this estimate does not include potential
effects of all four pollutants in every City District, because
spectrum of measured pollutants is different at respective
stations. If, of course, average values in the Czech Republic
are added instead the non-measured ones, then the given
estimate would be increased to 0.85 cases of tumour
and neoplasm diseases per year.

Drinking water

In Prague quality of drinking water in the distribution
network of the public mains is also monitored with the
System of the Population Health Status Monitoring.
Quality of the water supplied is evaluated pursuant to
Decree of the Ministry of Health of the Czech Republic
No. 252/2004 Code. In 2005 over 57,000 values of
drinking water quality indicators were acquired. Non-
compliance with the maximum limit value (NMH) of
a health adverse indicator was found in mere twelve
cases. These were eight findings of the microbiological
indicator of Escherichia coli, two findings of the indicator
of NMH of vinyl chloride, and one case of exceedance
the chemical indicator of benzo[a]pyrene and one case
of the pesticide of desethylatrazine. The limit value
(MH) of organoleptic indicators of drinking water
quality were not complied with in 354 findings, in most
cases these were indicators of iron, number of colonies
at 36 °C, and the microscopic image-living organisms.
For selected contaminants, for which exposure limits
are established (mostly ADI — acceptable daily intake,
for manganese the US EPA limit as reference dose —
RfD), the assessment of population load from drinking
water intake was also carried out. The assessment was
based on the assumption that an inhabitant daily drinks,
on average, 1 litre of drinking water from the public
mains. This data follows from the questionnaire survey

Magistrat hl. m. Prahy
Prague City Hall

235

PRAHA - Zivotni prostiedi 2006
PRAGUE - Environment 2006



C ZDRAVi/ HEALTH

i v roce 2005 jednoznacné dominovala expozice dusic-
nantim, kterd dosahuje 11 % expozi¢niho limitu pro
sttedni zatéZ prazského obyvatele. Expozice ostatnim
Skodlivindm je na velmi nizké drovni. Hodnoty z let
1994 a7 2004 vykazuji velmi podobné vysledky bez
vyraznych zmén, pfipadné rozdily je nutné pripsat na
vrub béZnému kolisani koncentraci.

Z rozboru epidemiologické situace vyplyva, ze v Zad-
ném piipadé nebyl jednoznacné prokazin piipad one-
mocnéni, ve kterém piti vody z vefejnych vodovodl
bylo oznaceno jako pfifina vzniku infekce. Z hodno-
ceni zatéZe chemickymi latkami také vyplyva, Ze k pii-
mému poskozeni zdravi obyvatelstva konzumaci pitné
vody z vefejného zdsobovani nemohlo dojit.

Kvalita pitné vody v prazské vodovodni siti zlistava
v podstaté na stejné drovni jako v minulych letech,
k vyraznym zménam v jakosti rozvadéné pitné vody
nedochazi.

Hluk

Hluk patii v dnes$ni dobé k nejrozsifenéj$im skodlivi-
nam pracovniho i Zivotniho prostiedi. Hluk je kazdy
nechtény zvuk, ktery ma rusivy nebo obtéZujici cha-
rakter, nebo ktery mé Skodlivé ucinky na lidské zdravi.
Nadmérny hluk prokazatelné ovliviluje centrdlni ner-
vovy, hormonalni, imunitni a kardiovaskularni systémy,
coZ prispiva k rozvoji civilizacnich onemocnéni, psy-
chickych poruch apod.

Monitorovani zdravotnich dasledkt a ruSivych a¢inka
hluku probihalo v Praze od roku 1994 na tfech mistech,
a sice na Vinohradech (Praha 2), ZiZkové (Praha 3) a
ve VrSovicich (Praha 10). V roce 2003 z organizacnich
diivoda skoncilo sledovani hlu¢nosti na Vinohradech,
ve zbylych lokalitich probiha i nadéle. V kazdé mést-
ské Casti jsou vybrany tzv. tiché a hlu¢né lokalityl,
kde probihaji stfidavé 24-hodinovd méfeni jednou za
mésic. Monitorovani hluku krom prazskych lokalit pro-
bih4 i v dalsich 18 méstech Ceska.

Mezi sledovanymi lokalitami se hodnoty naméfené
v Praze pohybuji v horni poloviné rozpéti hlu¢nosti.
Primémé hodnoty hlu¢nosti — Laeq (ekvivalentni hla-
diny akustického tlaku A) za rok 2005 jsou znazor-
nény v tabulce. Nejvyssi pripustnd hladina hluku podle
nafizeni vlady €. 502/2000 Sb., o ochrané zdravi pied
nepfiznivymi uc¢inky hluku a vibraci, je pro denni
méfeni 55 dB a pro no¢ni méfeni 45 dB. Tyto hla-
diny byly v roce 2005 prekroCeny i v pripadé pru-
mérnych hodnot u vSech lokalit Prahy, s vyjimkou
denniho méfeni v tiché lokalité na Zizkové. Ve srov-
nani s rokem 2004 nedoslo k vyraznym zménam pra-
mérnych hodnot hlu¢nosti Laeq.

on health, lifestyle, and the environment (HELEN).
Results of acceptable daily intake of selected contami-
nants are given in Figure. It is obvious that in 2005 the
nitrate exposure clearly prevailed, which accounted for
11 % of the acceptable daily intake (ADI) for medium
load of the Prague population. Exposure to other
contaminants through drinking water was at very low
level. Values found in the period from 1994 to 2004
demonstrate very similar results with no pronounced
changes; potential differences must have been caused
by common fluctuations in concentration.

It follows from the analysis of epidemiological condi-
tions that in no case there was clear evidence produced
for an instance of a disease where drinking the potable
water from the public water supply system was the
reason of the onset of an infection. It also follows from
the assessment of chemical load that the population
could not suffer any direct harm from the consuming
of drinking water from the public water supply system.

The drinking water quality in the Prague public water
supply system remained virtually at the same level as
in the last years; there are no significant changes in
quality of the water supplied.

Noise

At present noise belongs to the most widely spread
pollutants of the working environment as well as the
environment. Noise is any undesirable sound, which
has disturbing or nuisance character, or which has
harmful effects on human health. Excessive noise
has been proven to effect the central nervous system,
hormonal, immunity, and cardiovascular systems,
which contributes to the development of civilisation
diseases, mental disorders, etc.

Since 1994 the monitoring of health affects and
disturbance effects of noise has been performed in
Prague at three locations as follows: Vinohrady (Pra-
gue 2), ZiZkov (Prague 3), and Vrsovice (Prague 10).
In 2003 the monitoring of noise level in Vinohrady,
Prague 2 was terminated due to organisational reasons.
On every remaining locality the measurement continues.
In every City District there were so called silent locality
and the noisy one! selected, where 24-hour measure-
ments are performed once a month. Except for Prague’s
localities the noise measurements are carried out in
further eighteen cities in the Czech Republic.

The Prague localities are placed in the top half of the
noise level span of localities monitored. The measured
average values expressed as equivalent level of acoustic
pressure A — Lpeg for the year 2005 are summarised
in Table. The maximum acceptable noise level pursuant
to the Order of the Government of the Czech Republic
No. 502/2002 Code, on health protection against adverse
effects of noise and vibrations, is 55 dB for daytime and
45 dB for night-time. These levels were in 2005 exceeded
also in the case of average values at all localities in
Prague, except for the daytime measurement at the silent
locality in ZiZkov. The comparison of annual changes

! Praha 3: tich4 lokalita — ul. Pod Lipami, hlu¢na lokalita —
ul. Konévova, Praha 10: ticha lokalita — ul. BeCvarova, hlu¢na
lokalita — ul. VrSovicka.

! Prague 3: silent locality — Street Pod Lipami, noisy locality —
Street Konévova, Prague 10: silent locality — Street Becvdrova,
noisy locality — Street VrSovickd.
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Ucinek hluku na obyvatelstvo ve vybranych lokalitach,
kde je zndma hlukové expozice v prostfedi bydlisté,
je sledovan dotaznikovym Setfenim zdravotniho stavu,
zaméfenym na vyskyt vybranych tzv. civilizacnich one-
mocnéni a hodnocenim vztahu mezi namétfenou hluc-
nosti a vyskytem téchto nemoci a poruch. V roce 2005
dotaznikové Setfeni neprobéhlo. Dalsi Setfeni se usku-
tecni v roce 2007.

in between 2004 and 2005 revealed no important
changes in the average value of noise level Laeq.

Noise affects in population of the selected localities,
where noise exposition in the residential environ-
ment is known, has been monitored by means of
a questionnaire survey focused on health status con-
centrated on occurrence of the selected, so-called
civilisation diseases and evaluation of the relation of
the noise level and the occurrence of such diseases
and disorders. In 2005 the questionnaire survey was
not carried out. The next survey is slated for 2007.

Tab. C2.1 Primérné hodnoty ekvivalentnich hladin hluénosti Laeq v roce 2005 a rozdily vzhledem
k roku 2004
Average values of noise equivalent level Laeq in 2005 and its differences compared
to the values measured in 2004
Lokalita Denni méteni / Daytime measurement (dB)* | Nocni méfeni / Night-time measurement (dB)*
Locality T@ché lokali_ta Hluc_vzné lokal_ita leché lokali_ta Hlug“né lokaljta
Silent locality Noisy locality Silent locality Noisy locality
s min. hodnotou / min. value 52,80 70,40 43,20 65,20
Praha 3 / Prague 3 53,74 (+0,02) 70,84 (-0,48) 45,82 (-1,72) 66,30 (+0,32)
Praha 10 / Prague 10 55,28 (-2,02) 71,52 (-0,72) 49,94 (-0,80) 66,44 (+0,42)
s max. hodnotou / max. value 55,80 72,00 51,70 67,50

* Nejvyssi pfipustna hladina hluku pro denni méfeni je 55 dB, pro no¢ni méfeni 45 dB podle nafizeni viady €. 502/2000 Sb., o ochrané

zdravi pfed nepfiznivymi U€inky hluku a vibraci v platném znéni.

The highest acceptable noise level for daytime measurement is 55 dB, for night-time measurement it is 45 dB pursuant to
the Order of the Government of the Czech Republic No. 502/2000 Code, on health protection against adverse effects of noise

and vibrations in valid wording thereof.

Poznamka: Udaje v zavorkéch predstavuji rozdily pramérné hodnoty Laeq vZhledem pfedchozimu roku.
Note: Data in brackets is the difference of the average value of L 5oq compared to those in the previous year.

Biologicky monitoring

Biologicky monitoring, tj. sledovéani vybranych toxic-
kych latek v télnich tekutinich méstské populace,
probihd v CR jiz od roku 1994. Praha byla zafazena
mezi nové sledované oblasti v roce 2005. V krvi a
moci dospélych osob byly sledovany koncentrace vy-
branych kovl a stopovych prvkid, v krevnim séru pak
hladiny vybranych persistentnich chlorovanych orga-
nickych latek (zejména DDT, DDE, PCB), které byly
analyzovéany i v matefském mléce kojicich Zen. Pro
sledovéni expozice genotoxickym faktorim byla zvo-
lena metoda cytogenetické analyzy lymfocytd v peri-
ferni krvi.

Odbér vzorkli biologického materidlu se uskutecnil
v Praze u 106 dospélych (darci krve, vékové rozmezi
18-58 let, praimérny veék 34 let), s relativné vyrovna-
nym poctem muzi (N = 49) a Zzen (N = 57). Kufdka
bylo 29 % s primérnou doba koufeni 13 let. Vzorky
matefského mléka byly ziskany od 107 kojicich Zen
(primérny vek 29 let).

Vysledky biologického monitorovani prazské populace
se vyrazné neli$i od dat ziskanych v jinych oblastech.
Hladina olova v krvi (median) dospélé prazské popu-
lace je niZsi neZ limitni medidnov4 hodnota 54 pg.l'1
doporuc¢end WHO; individudlni hodnoty se pohybuji

Zdroj / Source: SZU

Biological monitoring

The biological monitoring that means monitoring of
selected toxic chemicals in body liquids in the urban
population has been carried out in the Czech Republic
since 1994. Prague was included among the areas
monitored newly in 2005. The concentration of selected
metals and trace elements were monitored in blood
and urine of adults and then the level of selected
persistent chlorinated organic compounds (namely
DDT, DDE, and PCB) were monitored in blood serum
and mother’s milk of nursing mothers. In order to
monitor exposition to genotoxic factors the method
of cytogenetical analysis of lymphocytes in peripheral
blood was chosen.

The biological material sampling was performed from
106 adults in Prague (blood donors, age range from 18
to 58 years, average age 34 years) with relatively equal
number of males (N = 49) and females (N = 57). Smokers
accounted for 29 % with average smoking period of
13 years. Samples of mother’s milk were obtained from
107 nursing mothers (average age 29 years).

Results of the biological monitoring of the Prague’s
population does not differ significantly from data
acquired in other areas. The lead level in blood (median
value) in the Prague’s adult population is lower than
the limit median value of 54 recommended by the WHO,
individual values fall within the range up to 100 /Jg.l'l
and do not reach values above 150 ug.l” important
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v rozsahu do 100 pgl a nedosahuy zdravotné vy-
znamnych hodnot nad 150 pgl Vys8i hodnoty jsou
zjiStovany u muzd neZ u Zen (viz obr.). Koncentrace
kadmia v krvi dospélych je vyrazné ovlivnéna kou-
fenim. Kuraci méli signifikantné vyssi hladiny kadmia
v krvi ve srovnani s nekufdky a nesignifikantné vyssi
hodnoty ve srovnani s pasivnimi kuiéky (viz obr.). Aktivni
¢i pasivni kuréctvi je objektivizovano stanovenim ko-
tininu v moci. Hladiny rtuti v krvi dospele prazské
populace se pohybuji v rozsahu 0,22-3,3 ugl nedosa-
huji limitni hodnoty 5,8 pgl a odpovidaji referenc¢nim
hodnotdm zjiSténym v pfedchozich letech monitorovani.
Vyssi hodnoty jsou zjiStovany u Zen neZ u muzi.

Hladina benefitniho prvku selenu v krvi prazské dospele
populace dosahuje medidnové hodnoty 101 pgl
Koncentrace odpovidaji vzestupnému trendu hladiny
selenu v krvi dospélych, pozorovanému v prubéhu
predchoziho monitorovaciho obdobi.

Koncentrace indikdtorovych kongeneri PCB a vybra-
nych chlorovanych pesticidii v krevnim séru i v ma-
tefském mléce prazskych obyvatel se nelisi od dalSich
sledovanych oblasti. Nejvyssi hodnoty jsou v Ceské
populaci obecné zjisStovany pro DDE (jedna se o me-
tabolit DDT svédcici o diivéjsi expozici DDT) a pro
indikatorové kongenery PCB 153, 180 a 138 (viz obr.).

Vysledky cytogenetické analyzy odpovidaji nalezim
obvyklym u neexponované populace.

Hodnoceni kvality Zivotniho prostiedi respondenty
studie HELEN

Studie HELEN je periodicky se opakujici prifezové
Setfeni, které organizuje SZU v rdmci Systému monito-
rovéni zdravotniho stavu obyvatelstva ve vztahu k Zivot-
nimu prostiedi. II. etapa této studie probéhla v letech
2004-2005 v 25 méstech Ceské republiky. Celkem se
studie zucastnilo 9230 respondenti ve véku 45-54 let,
respondence byla 50 %. V Praze 10 probéhla studie
v roce 2005 a zicastnilo se ji 236 respondentd. Cilem
Setfeni je sledovani zdravotniho stavu méstské populace
CR a odhad prevalence vybranych neinfek&nich one-
mocnéni, dale jsou zjiSfovany nékteré ukazatele Zivot-
niho stylu respondentt, jejich nazory na kvalitu Zivotniho
prostfedi v misté bydliste a jejich postoje k problematice
Zivotniho stylu a zdravi.

Respondenti se v dotazniku vyjadfovali k Zivotnimu
prostiedi jako celku i k jeho vybranym slozkdm. Mira
obtéZovani jednotlivymi problémy v misté bydlisté byla
zjiStovana pomoci Sestibodové $kdly, za negativni hod-
noceni jsou povazovany body 5 a 6 této $kély (viz obr.)
V Praze 10 negativné¢ hodnoti Zivotni prostfedi jako
celek 19 % vSech respondentd. Nejvice respondentli
(42 %) je obtéZovano automobilovou dopravou, dal-
$imi negativné hodnocenymi problémy jsou zneciSténi
ovzdusi a prasnost (30 % respondentt), znecisténi ve-
fejnych prostranstvi (29 % respondent) a hluc¢nost
(ve dne 24 % respondentli a v noci 17 % respondentt).

for health. Higher values were detected in males than
in females (see Figure). The cadmium concentration in
blood in adults is in important way affected by smoking.
Smokers had significantly higher level of cadmium
in blood compared to non-smokers and non-signifi-
cantly higher values compared to passive smokers
(see Figure). The active or passive smoking is made
objective by the determination of cotinine in urine.
The mercury level in blood in Prague’s adult popula-
tion falls within the range of 0.22 to 3 3 ,ugl It does
not reach the limit value of 5.8 ug. ! and corresponds
to the reference values found in the previous years
of the monitoring. Higher values are found in females
than in males.

The level of beneficial element of selenium in blood
in Prague’s adult population reaches the medium
value 101 ,ugl The concentration corresponds to
the increasing trend in the selenium level in blood
in adults, which has been observed in the previous
monitoring period.

The concentration of the indicating PCB congeners
and selected chlorinated pesticides in blood serum and
in mother milk of Prague’s population does not differ
from that in other areas monitored. The highest values
in the Czech population are in general found for DDE
(it is a metabolite of DDT proving the former exposition
to DDT) and for indicating PCB congeners 153, 180,
and 138 (see Figure).

Results of cytogenetic analysis correspond to usual
finding in non-exposed population.

Environment quality assessment by respondents of
the HELEN Study

The HELEN Study is the periodically repeated screening
which is organised by the SZU within the System of
Monitoring of Environmental Impacts on Population
Health. Il phase of the Study was carried out in
2004-2005 in 25 cities in the Czech Republic. In total
9,230 respondents, aged 45-54 years, participated in
the Study, the rate of questionnaire return was 50 %.
In Prague 10 the Study was performed in 2005 and
236 respondents participated in. The investigation
objective is to monitor health of urban population in the
Czech Republic and to obtain an estimate of prevalence
of selected non-contagious diseases; furthermore certain
indicators of the respondents’ lifestyle are acquired,
their views on environmental quality at their residence,
and their attitudes to lifestyle and health issues.

The respondents expressed their views on the environ-
ment as the whole and also to its selected compartments.
The rate of nuisance by respective issues at residence
was investigated by means of six-point scale; points 5
and 6 are considered negative evaluation (see Figure).
In Prague 10 19 % of all respondents evaluate negative
the environment as a whole. The highest number of
respondents (42 %) is annoyed by automotive traffic,
further negatively evaluated issues are air pollution
and dust generation (30 % of respondents), dirt and
contamination at public areas (29 % of respondents),
and noise level (24 % of respondents in daytime and
17 % of respondents in night-time). The aforementioned
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Vyse uvedené problémy obtéZuji obyvatele Prahy 10
Castéji neZ obyvatele ostatnich sledovanych meést.
Naopak zdpach, zneciSténi pitné vody a znecisténi
vodnich tokd obtéZuji v Praze 10 méné respondenti
nez v celém sledovaném souboru (zapach 6 %, vodni
toky 5 % a pitna voda 1 % obtéZovanych respondentt

v Praze 10).

Pracovni podminky

V roce 2005 bylo v Cesku hldseno 1400 profesional-
nich onemocnéni (1340 nemoci z povoléani a 60 ohro-
Zeni nemoci z povolani). Neustéle pretrvava klesajici
trend incidence hldSenych profesiondlnich onemoc-
néni, v roce 2005 Cinila mira incidence 31,5 pfipadu
na 100 tisic pojisténcti. Nejvice hlaSenych profesio-
nalnich nemoci vzniklo v odvétvi ekonomické ¢innosti
zdravotni a socidlni péCe a veterinarni Cinnosti. V Praze
bylo v roce 2005 hlaSeno 54 profesiondlnich onemoc-
néni, z nichZ necelych 70 % tvofily nemoci z povolani
pfenosné a parazitirni.

Zakon ¢&. 258/2000 Sb., o ochrané vetejného zdravi,
uklad4 zaméstnavateli povinnost, po zhodnoceni miry
expozice, zatadit prace do Ctyrt kategon'iz. V kvétnu 2006
bylo v kategoriich 2, 2R, 3, 4 evidovano 37,5 % vSech
zaméstnanct, coz je 19 001/100 000 zaméstnancil.
V rizikovych pracich (2R, 3, 4) bylo evidovano 9 %
vSech zaméstnancd (tj. 4560/100 000 zaméstnanci).
Nejvice evidovanych zaméstnancti v rizikovych kate-
goriich bylo exponovanych faktoru ,,hluk®. V Praze
bylo zaregistrovano pies 32 tisic zaméstnanct v riziko-
vych kategoriich, z nichZ necelych 11 tisic byly Zeny.
V porovnani s ostatnimi kraji je v Praze nejméné takto
exponovanych zaméstnanci na 100 000 zameéstnanct,
a sice 1340.

Zavér

» K prekra¢ovani limitnich ¢i doporucenych hod-
not koncentraci po dobu existence Systému
monitorovani dochazelo a dochazi v pfipadé
Prahy u nékterych kontaminanth relativné Casto
v ovzdusi. Pretrvavajicim problémem jsou i na-
déle latky, jejichz emise do ovzdusi jsou piimo
svazany s dopravni zatézi. Mezi tyto latky patii

Prace kategorie 1 nepredstavuji podle soucasnych znalosti
pravdépodobné zadné riziko pracovnika. Prace kategorie 2
jsou prace, kde poskozeni zdravi vlivem pracovnich podmi-
nek nelze vyloucit, napf. u zvySené precitlivélych osob. Prace
kategorie 3 je prace, pfi niZ neni expozice osob faktorim pra-
covniho prostiedi spolehlivé sniZena technickymi opatfenimi
na droven stanovenou hygienickymi limity a pro zajisténi
ochrany zdravi pracovniku je tfeba vyuZivat osobni ochranné
prostiedky ¢i jind ochranna opatfeni. Prace kategorie 4 jsou
prace s vysokym rizikem poskozeni zdravi, které nelze vy-
loucit ani pfi pouZzivani dostupnych a pouzitelnych ochrannych
opatfeni. Prace zafazené do 3. a 4. kategorie a kategorie 2R
(po samostatném rozhodnuti organti ochrany vefejného zdravi)
jsou pracemi rizikovymi ve smyslu § 39, odst. 1 zakona.

issues disturb the inhabitants of Prague 10 more
frequently than the populations of other cities moni-
tored. On the contrary, odour, drinking water contami-
nation, and watercourse pollution disturb in Prague 10
less respondents than in the whole monitored set
(odour 6 %, watercourses 5 %, and drinking water 1 %
of disturbed respondent in Prague 10).

Working conditions

In 2005 there were 1,400 occupational diseases (1,340
occupational diseases and 60 treats of occupational
diseases) reported in the Czech Republic. The trend of
ever decreasing frequency of occurrence as well as the
total number of reported occupational diseases. In 2005
the occurrence rate of such diseases was 31.5 cases
per 100,000 insured. The highest number of reported
occupational diseases occurred in branches of health
and social care and veterinary care. In 2005 there were
54 such diseases registered in Prague, and out them
almost 70 % belonged to transmittable and parasitic
occupational diseases.

The Act No. 258/2000 Code on the public health pro-
tection imposes the obligation on the employer, once
the level of exposure is assessed, to classify jobs into
four categoriesz. In May 2006 37.5 % of all employees,
that means 19,001/100,000 employees, registered in
Jjob categories of 2, 2R, 3, and 4. 9 % of all employees
(i.e. 4,560/100,000 employees) were registered at
hazardous jobs (categories 2R, 3, and 4). The highest
number of employees registered in risky job categories
was exposed to the risk factor of “noise”. In Prague
over 32,000 employees are registered at jobs falling
into the risky categories, out of that almost 11,000
were women. Compared to other regions there is the
least number of employees exposed such a way per
100,000 employees in Prague, that is 1,340.

Conclusions

e In the case of Prague limit values or recommended

values of concentration have been exceeded in
certain airborne contaminants relatively frequently.
The persisting trouble is the substances which air
emissions are directly related to traffic load. These
substances are, first of all, suspended particulates,

[N}

Works of category 1 do not pose, according to current know-
ledge, probably any risk to the worker. Works of category 2
are such jobs, in which harm to human health due to working
conditions cannot be excluded, in persons of increased
susceptibility for instance. Works of category 3 are jobs in
which personal exposure to factors of working environment
cannot be reliably reduced by technical measures down to
the level established in public health protection limits and
personal protective equipment or other protective measures
must be employed to provide for the workers’ health protection.
Works of category 4 are jobs, in which there is high risk of
harm to health, which cannot be excluded even if the available
and applicable protective measures are applied. Jobs classi-
fied as 3. and 4. categories and the category 2R (following
independent decision of public health protection authorities)
are risky works within the meaning of Section 39 (1) of the act.
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predevsim suspendované Castice frakce PMjy,
NO; a benzo(a)pyren, kde byly i v roce 2005 na
prazskych stanicich pfekroeny imisni limity.
U téchto latek dochéazi k nejvyznamnéjSimu Cer-
pani imisniho (potencidlné expozi¢niho) limitu
a jedna se o hygienicky nejzavaznéjsi sledované
polutanty ve venkovnim ovzdusi.

* V pitné vod¢ dochidzi k nedodrzeni limitnich
hodnot zdravotné zavaznych kontaminantd jen
ojedinéle. Pfi hodnoceni zatéZe obyvatelstva
z pfijmu pitné vody i v roce 2005 jednoznacné
dominovala expozice dusi¢nanim. Kvalita pitné
vody v prazské vodovodni siti zlstava v pod-
staté na stejné drovni jako v minulych letech,
k vyraznym zménam v jakosti rozvadéné pitné
vody nedochdzi.

» Mezi sledovanymi lokalitami v Cesku se hodnoty
hlu¢nosti naméfené v Praze pohybuji v horni
poloviné rozpéti.

* Nalezené hodnoty vybranych toxickych latek
v télnich tekutinich u obyvatel Prahy jsou ve
shod€ s literarnimi idaji neprofesionalné expo-
nované populacni skupiny a pohybuji se v roz-
sahu referencnich hodnot definovanych pro ces-
kou populaci v pfedchozi dekddé monitorova-
ciho obdobi (1994-2003).

* V ramci studie HELEN byl u prazskych respon-
dentdl zjistén vyssi podil téch, ktery hodnotil
kvalitu Zivotniho prostfedi negativné neZ v pii-
padé celého souboru. Nejvice respondent bylo
v Praze obtéZovano automobilovou dopravou.

* Praha v porovnani s ostatnimi kraji vykazuje
nejnizsi relativni pocet (na 100 000 zam.) za-
meéstnanci evidovanych v rizikovych katego-
riich praci.

Vysledky Systému monitorovani zdravotniho stavu

obyvatel CR ve vztahu k Zivotnimu prostiedi za

rok 2005 predstavuji ucelenou standardni sadu
informaci, které byly ziskany souborem monito-
rovacich aktivit dvanactého roku provozu. Jsou
dalezitym materidlem pro fizeni a kontrolu zdra-
votnich rizik pro orgény statni spravy i cennou in-
formaci pro Sirokou vefejnost, usnadnujici aktivni
ochranu zdravi. Monitorovani Zivotniho prostredi

a zdravi tak napomuize k postupnému dosahovani

srovnatelné urovné expozice cizorodym latkdm

a srovnatelnych parametri zdravotniho stavu se

zemémi Evropské unie a k zabezpeceni podminek

trvale udrZitelného Zivota spolec¢nosti.

fraction PMjo, NO2, and benzo[a]pyrene, for
which immission limits were exceeded at Prague’s
stations in 2005. These substances occur at most
important amounts of their immission limit values
(potentially exposition limit) and also they are
the most serious pollutants in ambient air from the
hygiene point of view.

Non-compliance with limit values of health adverse
contaminants in drinking water is just unique.
When evaluating the population load with intake
from drinking water in 2005 exposure to nitrates
was dominating factor. Drinking water quality of
the water from the Prague’s water supply system
has virtually remained at the same level as in the
past years, no significant changes in quality of
supplied drinking water were not detected.

» Compared to monitored localities in the Czech
Republic noise level values measured in Prague
fall into the upper half of the interval.

e The values found for selected toxic substances
in body fluids in Prague’s population coincide
with literature data of non-professionally exposed
group of population and fall within the range
of reference values defined for the Czech popu-
lation in the previous decade of the monitoring
period (1994-2003).

Within the HELEN Study higher share of those
who assessed environmental quality negatively was
found in Prague’s respondents than in the whole
set of data. The highest number of the respondents
in Prague was disturbed by automotive traffic.

* Prague features the lowest relative number (per
100,000 employees) of employees registered at
risky categories of jobs compared to other regions.

The results of the System of monitoring of environ-
ment-related health status of the Czech Republic
population in 2005 represent a complete standard
set of information which was acquired by a set
of monitoring activities in the twelfth year of the
operation. They are important materials for the
control and checking of health risks for public
administration and valuable information to the
general public, which makes active health protec-
tion easier. The monitoring of the environment and
health this way would help to gradually attain
comparable levels of exposure to contaminants
and comparable parameters of health status to
Member States of the European Union and to provide
for conditions for sustainable life of the society.
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Obr. C2.1 PInéni roéniho imisniho limitu (40 pg.m'3) pro suspendované castice
frakce PM4q v letech 1996—-2005
Coincidence with the yearly immission limit (40 /Jg.m'3 ) for suspended
particulate matter fraction PM,, in 1996—2005
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Obr. C2.2 Polycyklické aromatické uhlovodiky v ovzdusi, stanice SZU Praha 10,
€. 457, 2005
Airborne polyaromatic hydrocarbons, Station at SZU in Prague 10,
No. 457, 2005
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Obr. C2.3 Polyaromatické uhlovodiky v ovzdusi, stanice SZU Praha 10, 2005
Airborne polyaromatic hydrocarbons, Station at SZU in Prague 10, 2005
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Obr. C2.4 PInéni cilového ro¢niho imisniho limitu (0,006 pg.m‘3) pro arzen
v letech 1996-2005
Concidence with the yearly target immission limit (0.006 ug.m-3) for arsenic
in 1996-2005
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Obr. C2.5 Teoreticky odhad pravdépodobnosti zvySeni poétu nadorovych onemocnéni
(populacni riziko) z prijmu As, Ni a benzenu z venkovniho ovzdusi, 2005
Theoretical estimate of probability of an increase in the number of carcinoms
and neoplasms (population risk) from the intake of As, Ni, and benzene
from ambient air, 2005
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BaP carcinogennic population risk per the given settlement

A5 0,146 | 0,018
A6
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A10 0,034

CR — maximalni a minimalni hodnoty
Czech Republic — maximum and minimum values

0,0 0,5 1,0 1,5 2,0 2,5 3,0

BaP
Pozn.: Pro obvody Praha 4, Praha 5, a Praha 10 a pro celou CR jsou do zpracovani zahrnuty hodnoty BaP.

Note: For Prague 4, Prague 5 and Prague 10 and the whole Czech Republic values of BaP were taken into the processing.
Zdroj / Source: SZU
Obr. C2.6 Expozice obyvatel Prahy vybranym kontaminantiim z pitné vody, 2005

Prague’s population exposure to selected contaminants in drinking
water, 2005
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Obr. C2.7 Koncentrace olova v krvi dospélych, Praha, 2005
The lead concentration in blood in adults, Prague, 2005
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Obr. C2.8 Koncentrace kadmia v krvi dospélych, Praha, 2005
The cadmium concentration in blood in adults, Prague, 2005

Zdroj / Source: SZU

4,0

Median

3,5 Median

e 25%—75% kvantil

25175 percentile

5%—95% kvantil

I

5"_95" percentile

3,0

2,5

[na/l

2,0

1,5

1,0

0,5

0,0

Celkem
Total

\

Kuraci
Smokers

Nekuraci
Non-smokers

Pasivni kufaci

Passive smokers

Zdroj / Source: SZU

)

PRAHA - Zivotni prostiedi 2006
PRAGUE - Environment 2006

244

Magistrat hl. m. Prahy
Prague City Hall






C ZDRAVi/ HEALTH

C2.2 Il. ETAPA MOBILNICH
MERENI SYSTEMEM SzU
V MERICI SiTI V PRAZE,
OBDOBI 2000-2004

Dlouhodoba méfici kampaii zajiStovand mobilnim
systémem SZU, kter4 pokraCovala v Praze v obdobi
2000 az 2004, navézala na prvni etapu realizova-
nou v kvétnu 1994 az 1995. Vysledky z prvni etapy
méfeni byly presentovany mimo jiné v publikaci
»Praha Zivotni prostfedi 2 (IMIP 1998). Jiz toto
zpracovani predstavovalo rozsifeni informaci ziska-
vanych v siti staciondrnich stanic a bylo mozno je
chapat i jako protivdhu vystupli z pouzivanych
emisnich bilan¢nich modeli (ATEM). Namérené
hodnoty pfedstavovaly kvalitativn€ novy pohled na
rozloZeni imisnich charakteristik v ploSe, pohled
vychdzejici z redlnych méfeni v terénu. Cely pro-
jekt méfeni, rozloZzeny do dvou navazujicich etap,
mél za cil:

* pro poteby hygienické sluzby a spravnich organid
ziskat vytvorenim imisnich map plosné informace
o imisni zat€Zi hlavniho mésta zakladnim latkam,

» ziskat komplexni informace o latkach s lokal-
nim charakterem, tj. o suspendovanych Casti-
cich, ozonu a jako indikatoru intenzity dopravni
zatéze — o poméru NO/NO2.

Zpracovani dat z druhé etapy pak bylo mimo
zékladni deskripce zamétfeno na hodnoceni zmén
v rozloZeni imisnich charakteristik a ve spojeni
s demografickymi udaji i na odhad zatéze prazské
populace vybranych latkdm z venkovniho ovzdusi.

V ramci projektu byla sledovana kvalita ovzdusi
na plose, kde Zije nebo pracuje prfevazna vétSina
z 1,2 miliénu obyvatel hlavniho mésta. Jde o oblast
orograficky i topograficky Clenitou, pro kterou jsou
charakteristické Casté inverzni stavy vcetné rannich
radiaCnich inverzi, oblast, ve které se v pribéhu
proméfovani vyznamné ménila struktura emisnich
zdrojt. PouZity postup bodového meéreni za tice-
lem plosného zmapovani izemi mésta Prahy vy-
chazi z ,,Technickych predpist pro kontrolu kva-
lity ovzdusi®“ (TA LUFT — Technische Anleitung
zu Reinhaltung der Luft), metodika pfevodu dato-
vych souboril ziskanych na jednotlivych méficich
mistech do ,,plochy* byla v roce 1992 zpracovéina
ve Statnim zdravotnim dstavu.

V ctvercové 2 kilometrové siti 80 méficich mist
byla v kazdém jednotlivém kalendainim roce
(2000 az 2004) v rezimu nahodného vzorkovani
proméfena jedna ze Ctyf dil¢ich subsiti (20 méfi-

C2.2 THE PHASE OF MOBILE
MEASUREMENTS USING
THE SZU SYSTEM IN THE
MEASURING NETWORK
IN PRAGUE IN 2000-2004

The long-term measuring campaign provided by
the SZU mobile system, which in Prague continued
in the period 2000 to 2004 followed in footsteps of
the first phase implemented in May 1994 to 1995.
Results of the first measuring phase were pre-
sented, among others, in the publication “Prague —
The Environment 2”7 (IMIP, Prague 1998). This
publication represented broadening of information
acquired in the network of stationary stations and
could be considered as a counterbalance to out-
comes from the emission balance models (ATEM)
employed. The values measured represented quali-
tatively new view on the distribution of immission
characteristics over the area, the view based on
actual measurements in the field. The whole project
of measurements, subdivided into two following
phases, had objectives as follows:

* to acquire area information on immission load in
the Capital City by means of developed immission
maps for the purposes of the public health service
and administrative authorities;

* to acquire information on substances of local
character, i.e. on suspended particulates, ozone,
and on the ratio NO/NO3 as the indicator of the
traffic load.

Then the processing of data from the second phase
was except for the basic descriptions focused on
the evaluation of changes on the immission cha-
racteristics distribution and in the connection with
demographic data also on the estimate of the
Prague’s population load with selected airborne
substances from ambient air.

Within the Project air quality was monitored on
the area where the vats majority of 1.2 million
inhabitants of the capital City live of work. It is
the area were broken orographically and topo-
graphically, which is characteristic for frequent
inversion conditions, including morning radiation
inversions, the area, on which the structure of
emission sources was changed significantly in the
course of the measurements. The method of point
measurements applied for the purpose of area
mapping of the territory of the City of Prague is
based on the “technical regulations for air quality
control” (TA LUFT — Technische Anleitung zu
Reinhaltung der Luft), the methodology of the data
sets conversion obtained at respective measuring
points into the “Area” was developed by the National
institute for Public health in 1992.

Each respective calendar year (2000 to 2004) in the
2-kilometre square network of 80 measuring points
one of the four subnetworks (20 measuring points)
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cich mist). Tyto subsité pokryvaly, v fidSim gridu,
vzdy celé hodnocené tzemi. Vystupy byly ve spolu-
préci s fy. CENIA, a. s. zpracovany ve formé dato-
vych izokoncentracnich ploch véetné vyhodnoceni
rozdilovych vrstev mezi prvni a druhou etapou.

Pouzity statisticky model i metodika méfeni, jako
ostatné vSechna modelovd zpracovani, maji za
nasledek urcitou aproximaci skute¢ného stavu a
nemohou nahradit ¢i zastoupit vysledky ziska-
vané dlouhodobym méfenim na stacionarnich
stanicich. Je moZno i diskutovat o reprezentativ-
nosti vysledkt ziskanych v ¢tvercové siti o hrané
dvou kilometrt. Presto obé realizované etapy po-
tvrdily zmény v kvalité venkovniho ovzdusi, mezi
které lze zatadit aZ razantni pokles imisnich cha-
rakteristik oxidu sifi¢itého a stale nartistajici vliv
automobilové dopravy. Méfeni dile umoznila
sledovat imisni hodnoty téch latek, které lze na
zéklad€ pouhych ddaji z méficich stanic velmi
obtizné hodnotit plo$né ¢i pomoci pouZivanych
emisnich modeli, jedna se pfedevsim o suspen-
dované castice, oxid uhelnaty, ozon, NO, NOa,
NOx a pro oxidy dusiku stanovit i jejich pomér
v jednotlivych lokalitdch. Izokoncentracni datové
vrstvy zpracované pro jednotlivé latky byly dopl-
nény vypoctem hodnot Indexu kvality ovzdusi.

Pii jeho vypoctu, metodiku zpracoval SZU pro po-
tteby projektu Monitorovani venkovniho ovzdusi
ve vztahu ke zdravotnimu stavu obyvatelstva, jsou
pfevadény imisni charakteristiky méfenych latek
do formy suméarniho komplexniho hodnoceni,
které umoziiuje kvantifikovat stav venkovniho
ovzdusi. Ten je pak vyjadfovan pomoci Sesti tfid,
zahrnujicich mimo drovné znecisténi i prvky hod-
noceni vlivu na zdravi — od ovzdusi Cistého v prvni
tfid¢ kvality ovzdusi az do ovzdusi hodnotitelného
jako zdravi Skodlivého ve tiid€ Sesté. Ve spojeni
s demografickymi tudaji pak bylo moZno poprvé
odhadnout pocty obyvatel exponovanych kon-
krétnim koncentracim/irovnim oxidu dusicitého
¢i suspendovanym Casticim.

Vyhodnoceni dat ziskanych v pribéhu II. etapy
méreni v Praze

1. Izokoncentrac¢ni vrstvy zpracované pro
druhou etapu 2000-2004

Z izokoncentracnich vrstev Indexu kvality ovzdusi
zpracovanych pro druhou etapu méteni vyplyva,
Ze rozpéti tiid Cistoty ovzdusi se v Praze pohybo-
valo v rozmezi druhé az ctvrté tfidy kvality ovzdusi
(ovzdusi vyhovujici az ovzdusi znelisténé).

was measured in the regime of random sampling.
These subnetworks covered in a thinner grid, always
the whole area evaluated. Outcomes were processed
in the cooperation with the company of CENIA, a. s. in
the form of iso-concentration planes, including the
evaluation of differential layers in between the first
phase and the second one.

The statistical model employed, as well as the
measurement methodology, as other model develop-
ments, includes a certain approximation of the
actual state as a result and is not able to substitute or
to replace results acquired in a long-term measure-
ment at stationary stations. The fact, if the results
obtained in the square network with the side of
two kilometres are representative or not, can be
discussed. Nevertheless, both the phases imple-
mented confirmed changes in ambient air quality
among which even abrupt drop in immission cha-
racteristics of sulphur dioxide and increasing effects
of automotive traffic belong. The measurements
further enabled monitoring of immission values
in those substances, which can be merely hardly
evaluated across the area based on sole data from
the measuring stations or by means of used emission
models. These are namely suspended particulate
matter, carbon monoxide, ozone, NO, NO2, NOy
and the determination of the nitrogen oxides ratio
at respective localities.

The iso-concentration data layers developed for
respective substances were supplemented with the
calculation of the Air Quality Index calculation.
In the calculation, the methodology was developed
by the SZU for the needs of the Project “Monitoring
of Ambient Air in Relation to Population Health”,
the immission characteristics of the substances
measured are transformed into the form of the
summary complete evaluation, which enables to
quantify ambient air state. The state is then expressed
by means of six classes, including, besides the
pollution level, also elements of health impact
assessment — from clean air in the first quality
class to air evaluated as harmful to health in the
sixth class. Then these, when linked with demo-
graphic data, allowed to make the estimate of the
numbers of inhabitants exposed to concrete con-
centration/level of nitrogen dioxide or suspended
particulate matter for the first time ever.

Evaluation of data acquired in the course of
phase II of measurement sin Prague

1. Iso-concentration layers developed in the
second phase 2000-2004

It follows from the iso-concentration layers of the
Air Quality Index developed for the second phase
of measurements that the span of classes of air
cleanliness in Prague fell within the second and
Sfourth classes of air quality (from satisfactory air
to polluted air).
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Velmi pfiznivd situace je v pripad€ oxidu sifi-
¢itého, kdy v hodnoceném obdobi byly mérené
koncentrace na urovni citlivosti pouzivanych ana-
lyzator. SO tak tvori v Praze homogenni pole
velmi nizkych hodnot, ze kterého mohou vystu-
povat ¢asové omezena zvyseni zplisobena dopra-
vou ve specifickych oblastech (kariony, tunely ...).
U ostatnich hodnocenych Skodlivin je situace
slozitéj§i. U oxidu uhelnatého se hodnoty od-
hadu ro¢nich primért pohybovaly mezi 400 az
1400 pg.m'3, stejné jako v prfipadé ozénu (na
vétsiné tzemi Prahy 20 az 50 pg.m ™~ ro¢niho pra-
méru). U téchto latek se, s vyjimkou extrémné
nepfiznivych rozptylovych situaci a ozénovych
epizod, nejednd o hodnoty s hodnotitelnymi ne-
pfiznivymi ucinky na zdravi obyvatel. Zcela jin
situace plati pro suspendované Castice a oxid
dusicity, jejichZ imisni charakteristiky prekracuji
imisni limity na stale vice stacionarnich stanicich.

2. Zmény v obdobi 1994 az 2004

Rozdilové vrstvy zpracované tak, Ze imisni cha-
rakteristiky nalezené v prvni etapé byly odecteny
od vystupt z etapy druhé charakterizuji poklesem
hodnot zlepSeni situace, zhorSeni naopak narGistem
koncentraci v hodnoceném obdobi. Interpretace
ziskanych hodnot ale nemusi byt vZdy jedno-
znacnd. Je to dano i tim, Ze i vyrazny pokles ne-
musi vZdy znamenat sniZeni imisnich charakte-
ristik pod stanovené imisni ro¢ni limity. Strucné
a ,,zjednoduSeng” lze nalezené rozdily imisnich
charakteristik mezi obéma etapami charakte-
rizovat mirnym poklesem meéfenych hodnot ve
vyznamné zatizenych lokalitich v centru meésta
doprovazeny narGstem v méné exponovanych,
predevsim okrajovych oblastech. Zcela ziejmy je
tento vyvoj v pripadé oxidu uhelnatého, oxidu
dusicitého, sumy oxidd dusiku a suspendova-
nych castic. PfiCinu, emise z liniovych zdroju,
pak jednoznac¢né identifikuje vyhodnoceni po-
méru NO/NOg, ktery v nékterych oblastech pre-
sahuje hodnotu 2,4, coZ znamend velmi silnou
dopravni zatéz.

Very favourable situation is in the case of sulphur
dioxide when in the evaluated period the con-
centration measured was at the sensitivity limit
of the analysers used. Thus SO? creates in Prague
a homogeneous field of very low values, of which
time-limited increases may raise above caused
by traffic in specific areas (canyons, tunnels, ...).
For other pollutants evaluated the situation is
more complex. For carbon monoxide the values
of estimate of yearly averages fell in between 400
and 1,400 ug.m™, as well as in the case of ozone
(20 to 50 ,ug.m-s of yearly average on majority of
the Prague territory). For these substances values
are not those of valuable adverse population health
effects, except for extremely adverse dispersion con-
ditions and ozone episodes. Entirely different is the
situation for suspended particulate matter and
nitrogen dioxide which immission characteristics
exceed the immission limit values at ever more and
more stationary stations.

2. Changes in the period 1994 to 2004

Differential layers developed the way the immission
characteristics found in the first phase were deduced
from outcomes of the second phase and characterise
in value decrease improved conditions, and by
contrast increased concentration indicates worsened
conditions in the period assessed. Interpreting of
the acquired values however may not be always
unambiguous. It is due to that a significant drop
might not always mean a decrease in immis-
sion characteristics below the established yearly
immission limit values. Briefly and “simplified”
the differences in immission characteristics found
in between the both the phases can be characterised
by a moderate decrease in measured values at
significantly loaded localities in downtown accom-
panied with the increase in less exposed, mostly
suburban, areas. This development is clearly seen
in the case of carbon monoxide, nitrogen dioxide,
sum of nitrogen oxides, and suspended particulate
matter. The reason for, emission from line sources,
is then undoubtedly identified by the evaluation of
the ratio NO/NO, which in certain areas is over 2.4
that means indicates very heavy traffic load.
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3. Odhad zatéZe populace hlavniho mésta

3. Assessment of the Capital City population load

Izokoncentra¢ni vrstvy imisnich charakteristik za Isoconcentration layers of immission characteristics
obdobi 2000 az 2004 zpracované pro suspendo- | for the period 2000 to 2004 developed for suspended
vané Castice frakce PM o, oxid dusicity a hodnoty particulate matter, fraction PM ¢, nitrogen dioxide,

indexu kvality ovzdusi byly ,,propojeny* s demo- and values of Air Quality Index were “interconnected”
grafickou vrstvou obyvatelstva. Vystupem pak | with the demographic layer of population. Then the
jsou odhady poctu trvale bydlicich lidi expono- | outcome was estimates of the number of permanent

vanych urcité arovni zneci§téni ovzdusi.

residents exposed to a certain level of air pollution.

Tab. C2.2 Odhady poétu obyvatel Prahy exponovanych jednotlivym koncentraénim intervaliim
NO2, PM1g a urovni znec¢isténi ovzdusi IKO
Estimates of the number of Prague’s inhabitants exposed to respective concentration
ranges of NO2, PMyo, and the air pollution level pursuant to the AQI

IKO Tridy Indexu kvality ovzdusi / Classes of the Air Quality Index Celkem
AQI 1 2 3 4 5 6 Total
Pocet obyvatel 1873 555799 530798 32 147 0 0 1120617
Number
of inhabitants
% 0,17 49,60 47,37 2,87 0,00 0,00 100,00
NO Roc¢ni medidny — koncentracni interval / Yearly medians — concentration range [pg.m'3] Celkem
g 0-20 20-30 3040 40-50 50-60 60-70 70-80 Total
Pocet obyvatel 130 822 355836 359 674 178 863 75415 15 287 4720 1120617
Number
of inhabitants
% 11,67 31,75 32,10 15,96 6,73 1,36 0,42 100,00
PM Roc¢ni medidny — koncentracni interval / Yearly medians — concentration range [pg.m'3] Celkem
10 0-20 20-30 3040 40-60 60-80 80-100 | 100-125 | 125-150 Total
Pocet obyvatel 977 7956 18348 | 442603 | 387317 | 176627 | 65 865 20923 1120617
Number
of inhabitants
% 0,09 0,71 1,64 39,50 34,56 15,76 5,88 1,87 100,00

Z tabulek je ziejmé:

Zdroj / Source: SZU

It is clear from tables that:

e 7e priblizn& polovina (50,24 %) obyvatel hlav- | * approximately a half (50.24 %) of the capital city

niho mésta Zije v prostiedi 3 a 4 tfidy kvality
ovzdu$i, tj. v mirn€ zneciSt€éném aZ zneciste-
ném ovzdusi,

7e expozici oxidu dusi¢ittmu prevysujici 40 pg.m'3
ro¢niho priméru je v Praze vystaveno 24,4 %
obyvatel,

Ze expozice nadlimitnim hodnotdm suspendo-
vanych castic frakce PM10 méd v Praze ploSny
charakter; z hodnocené oblasti je hodnotim
presahujicim 40 pg.m_3 ro¢ni stfedni hodnoty
vystaveno vice jak 97 % (!) obyvatel, hodnotam
nad 30 pg.m'3 99 % obyvatel.

population lives in the environment of class 3
and 4 of air quality, i.e. in slightly polluted to
polluted air;

* in Prague 24.4 % of population is exposed to
nitrogen dioxide exceeding 40 ug.m™ of yearly
average;

* exposition to limit exceeding values of suspended
particulate matter, fraction PMjg in Prague is of
areal character, more than 97 % (!) of population is
exposed to values exceeding 40 ug.m "~ of the yearly
median on the evaluated area, 99 % of popula-
tion is exposed to values exceeding 30 ug.m .
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