1. Komentar k souhrnnému ro¢nimu 1.

tabelarnimu prehledu

1.1 Prehled metod méreni

1.1.1 Piehled metod méfeni v siti automatizovanych
monitorovacich stanic (AMS)

tabular survey

Commentary on the summary annual

1.1 Overview of measuring methods

1.1.1 Overview of measuring methods in the
network of automated monitoring stations

(AMS)
Komponenta | Zkratka Metoda Typ metody
Component Abbreviation | Method Type of method
SO, UVFL ultrafialova fluorescence referen¢ni
ultraviolet fluorescence reference
NO, CHML chemiluminiscence referenéni
chemiluminescence reference
PMy, PM, 5 RADIO radiometrie ekvivalentni
radiometry equivalent
TEOM oscilacni mikrovahy ekvivalentni
tapered element oscillating microbalance equivalent
OPEL optoelekronicka metoda — napt. nefelometrie ekvivalentni
opticalelectronic method — e.g. nephelometry equivalent
CcO IRABS IR-korela¢ni absorpéni spektrometrie referencni
IR correlation absorption spectrometry reference
O3 UVABS ultrafialova absorpéni fotometrie referencni
ultraviolet absorption photometry reference
NH; CHML chemiluminiscence
chemiluminescence
BTX GC-FID plynova chromatografie s plamenoioniza¢ni detekci referencni
gas chromatography — flame-ionization detection reference
GC-PID plynova chromatografie s fotoioniza¢ni detekei
gas chromatography — photo-ionization detection
Hg AFS nizkoteplotni plynova atomova fluorescen¢ni spektrometrie

low-temperature gas atomic fluorescence

1.1.2 Prehled metod méreni v siti manualnich stanic

1.1.2 Overview of measuring methods in the
network of manual stations

Komponenta | Zkratka Metoda Typ metody
Component Abbreviation Method Type of method
SO, WGAE spektrofotometrie s TCM a fuchsinem (West-Gaekova) ekvivalentni
spectrophotometry using TCM and fuchsin (West-Gaeke) equivalent
IC iontova chromatografie ekvivalentni
ion chromatography equivalent
NOy TLAM triethanolaminova spektrofotometrie ekvivalentni
triethanolamine spectrophotometry equivalent
SPM, PMyq, GRV gravimetrie referenéni
PM,5 gravimetry reference
TK/HM AAS atomova absorp¢ni spektrometrie referencni
atomic absorption spectrometry reference
ICP-AES atomova emisni spektrometrie s indukéné vazanou plazmou ekvivalentni
inductively coupled plasma — atomic emission spectrometry equivalent
XRF rtg-fluorescence ekvivalentni
X-ray fluorescence equivalent
ICP-MS hmotnostni spektrometrie s indukéné vazanou plazmou referencni
inductively coupled plasma — mass spectrometry reference
S 02- IC iontova chromatografie ekvivalentni
4 ion chromatography equivalent
- IC iontova chromatografie
2.NO 3 ion chromatography




Komponenta | Zkratka Metoda Typ metody
Component Abbreviation Method Type of method
+ FIA-BERTH | spektrofotometrie FIA s indofenolem, Berthelotova reakce
2 NH4 spectrometry: flow injection analysis (FI1A) with indophenol,
Berthelot reaction
VOC GC-vVOC plynova chromatografie s plamenoionizaéni detekci referencni
gas chromatography reference
Benzen PD Metoda odbéru — pasivni dosimetr
Benzene passive sampler
Metoda stanoveni — plynova chromatografie s plamenoioniza¢ni
detekcei
Benzen AS Metoda odbéru: sani vzduchu ptes adsorbent referencni
Benzene Metoda stanoveni: plynova chromatografie s plamenoioniza¢ni | reference
detekci
PAH GC-MS plynova chromatografie s hmotnostné selektivni detekci
gas chromatography with mass detection
HPLC vysokotlaka kapalinova chromatografie
high performance liquid chromatography
GC-MS/PUF | plynova chromatografie s hmotnostni detekci / pouze plynna
faze (PUF)
gas chromatography - mass spectroscopy (only PUF)
GC-MS/QUA | plynova chromatografie s hmotnostni detekei / pouze aerosol
(QUARTZ)
gas chromatography - mass spectroscopy (only QUARTZ)
EC [elemental HD_FID tepelny rozklad ~ FID
carbon heat decomposition_FID
OC [organic HD_FID tepelny rozklad ~ FID
carbon] heat decomposition_FID

1.1.3 Piehled metod méteni doprovodnych

1.1.3 Overview of measuring methods of

meteorologickych prvki supplementary meteorological elements
Komponenta Zkratka Metoda
Component Abbreviation | Method
Smér a rychlost vétru/ OPEL optoelektronicky
Wind direction and velocity optoelectronically
U-SONIC ultrazvukovy anemometr

ultrasonic anemometer
Globalni sluneéni zareni/ TDM metoda teplotni diference
Global radiation (GLRD) temperature difference method
Atmosféricky tlak APRESS méfeni atmosférického tlaku
Atmospheric pressure atmospheric pressure measurement
Relativni vlhkost vzduchu CAP kapacitni ¢idlo
Relative air humidity capacitance sensor

HAIR vlasovy vlhkomér

hair hygrometer
Teplota PT100 odporova metoda
Temperature resistance method
RAD RAD dosimetr

dosimeter
Srazkovy uhrn RAIN automaticky srazkomér
Precipitation amount automatic pluviometer..........c.coooevinnn.n.

1.1.4 Princip odbéru a popis pouzitych metod

used methods

1.1.4 Sampling procedure and description of the

FAAS -
spektrometrie

plamenova

atomova

absorpéni

FAAS — flame atomic absorption spectrometry




Pfi pouziti plamenové metody AAS je aerosol
analyzovaného vzorku ptimo vnasen do plamene
acetylén-vzduch, kterym prochazi paprsek z ptislusné
spektralni vybojky. Pokles intenzity zafeni po
prichodu plamenem je indikovan a je imérny
koncentraci stanovovaného prvku ve vzorku.
Konkrétni pouziti: viz GF-AAS

The aerosol of the analysed sample is directly driven
to the acetylene-air flame supplied by the light beam
from the respective spectral lamp. The decline of the
intensity of the light after passing through the flame is
indicated and it is proportional to the concentration of
the determined element in the sample.

Use: see GF-AAS

GF-AAS - atomova absorp¢ni spektrometrie
s elektrotermickou atomizaci

GF-AAS - graphite furnace atomic absorption
spectroscopy with electrothermic atomization

Do grafitové kyvety elektrotermického atomizéru
(ETA) je davkovan konstantni mikroobjem
okyseleného vzorku srazek a modifikatoru. Zde
dochazi k jeho vypaieni, pyrolyze a atomizaci. ETA je
umistén v optické ose paprsku vysilaného ptislusnou
spektralni vybojkou. Indikovany pokles intenzity
zéfeni po pruchodu kyvetou je imérny koncentraci
stanovovaného prvku.

Konkrétni pouziti: stanoveni kovii napr. ve vzorcich
srazek odebranych na stanicich srazkomeérné site.

The constant microvolume of the acidified
precipitation sample and the modifier is dosed to the
graphite furnace of the electrothermal atomiser (ETA).
Then evaporation, pyrolysis and atomization occur.
ETA is located in the optical axis of the beam emitted
from the respective spectral lamp. The indicated
decline of the light intensity after passing through the
furnace is proportional to the concentration of the
determined element.

Use: determination of metals e.g. in precipitation
samples from the stations of the precipitation
monitoring network.

Spektrofotometrie, FIA (priatokova injekéni
analyza) s indofenolem, Bertholetova reakce

Spectrophotometry, FIA (flow injection analysis)
with indophenol, Berthelot reaction

Odbéry na filtry se provadi v odbérové hlavici, ktera
je prosavana vzduchem 24 hodin denné.

Piedfazeny papirovy filtr zachycuje amonné ionty,
plynny NHj se absorbuje na filtru impregnovaném
kyselinou citronovou V metanolu, po vyluhu filtri

demineralizovanou vodou se stanovuje NH, metodou

Bertholetovy reakce, kde NHZ reaguje s alkalickym

roztokem fenolu a s chlornanem pii 60 °C a vznikly
indofenol se méfi spektrofotometricky pfi 630 nm na
pritokovém analyzatoru FIA. Z obou analyz filtrd se

vypolte suma NHZ v pg-m> Ve srazkich se
stanovuje NHZ stejné jako ve vodném vyluhu z filtri.
Konkrétni  pouziti:  suma NHZ v ovzdusi na

, , . + .7
manudlnich  stanicich  a NH, na stanicich
srazkomeérné site.

Sampling on filters is carried out in a sampling head
which is drawn through air for 24 hours a day.

Ammonium ions are captured on the first located
paper filter, gaseous NH; is captured on the filter

impregnated with citric acid in methanol, NHf1 is
determined by the method of Bertholet reaction after
the filters are eluted by demineralized water. NH,

reacts with alkaline solution of phenol and
hypochlorite at 60 °C and the resulting indophenol is
determined spectrophotometrically at 630 nm using

flow analyzer FIA. The sum of NHZ (in pg - m3) is
calculated from both analyses of the filters. In
precipitation NHZ is determined similarly as in the
aqueous elution from the filters.

Use: sum NH, in the ambient air at manual stations

and NHZ at the stations of the precipitation network.

Coulometrie

Coulometry

Elektrochemicka metoda, méfi se elektrolyticky proud
umérny koncentraci plynu podle Faradayova zékona.

Electrochemical method where electrolytical current is
proportional to gas concentration according to
Faraday’s law.

El palivovy ¢lanek

El. fuel cell

Kontinualné-manualni metoda, analyzator APM firmy
City  Technology, detektorem je  selektivni
mikropalivova cela.

A semiautomatic method, APM analyzer of City
Technology Corp. with a selective micro-fuel cell.

Gravimetrie

Gravimetry

Vzorek se odebird spojitou filtraci venkovniho
ovzdusi pfes vybrany filtraéni materidl (membranové
filtry z derivatd celulézy ¢i teflonu s odpovidajici
velikosti port nebo ze sklenénych vlaken; ucinnost
zachytu > 99,5 %). Gravimetrické stanoveni z rozdilu
hmotnosti filtru po expozici a pied expozici.

Konkrétni pouziti: SPM, PM,y, PMys na manualnich

The sample is taken through continuous filtration of
ambient air on selected filtering material (membrane
filters made of cellulose derivates or teflon with
appropriate pore size or of glass fibre; capturing
efficiency >99.5 %). The difference between the
weight of the filter prior to and after the exposure is
determined gravimetrically.




stanicich, v CHMU pro stanoveni PMiy, PMjs filtry
Milipore 3,0 um o priméru 47 mm — Whatman GF/C
(pro gravimetrii) a Merck Millipore SSWP (pro
gravimetrii s ndslednou analyzou TK).

Use: SPM, PMy,, PM, 5 at manual stations, in CHMI
filters with diameter 47 mm are used for detecting
PMyo, PM, s — Whatman GF/C (for simple gravimetry)
and Merck Millipore SSWP (for gravimetry with the
subsequent analysis of HM).

Guajakolova (modif. Jakobs-Hochheiserova)
spektrofotometrie

Guajacol (modified Jakobs-Hochheiser)
spectrophotometry

Po oxidaci se NO, absorbuje do roztoku NaOH
s pfidavkem guajakolu a pfevadi se na dusitany.
Nasleduje  Griessova diazotace sulfanilamidem
v kyselém prostiedi H3PO, s kopula¢nim cinidlem
NEDA (roztokem N-(1-naftyl) etylendiamindihydro-
chloridu) za vzniku cerveného zbarveni. Intenzita
zbarveni se méfi spektrofotometricky pii 560 nm.

After oxidation NO, is absorbed into the solution of
NaOH with addition of guajacol and is converted to
nitrites. Reaction in acid medium of H3;PO, with a
solution of sulfanilamide and N-(1-naphthyl)ethylene
diamine dihydrochloride (NEDA) follows to form a
red colour. The intensity of the colour is measured
spectrophotometrically at 560 nm.

Hmotnostni spektrometrie s induk¢né vazanou
plazmou

Mass spectrometry with inductively coupled
plasma

Frakcionovany odbér na membranové filtry z derivati
celulozy, po gravimetrickém stanoveni mineralizace
v roztoku kyseliny a analyza metodou ICP-MS
(hmotnostni  spektrometrie), prvkova analyza -
rozdéleni na zakladé hmotnosti prvkl a jejich detekce
se zesilenim signalu v elektronovém nasobici.
Konkrétni pouziti: Stanoveni kovit v SPM, PMy, a
PM,s na manudlnich stanicich, v CHMU pro
stanoveni  kovii  vPMy, PMys, mineralizace
v mikrovinném poli, analyza ICP-MS.

Fractional sampling on membrane filters made of
cellulose derivates, after gravimetry acid digestion and
ICP-MS (mass spectrometry) analysis, elemental
analysis — separation by element mass and their
detection with electron multiplier detector.

Use: Detection of metals in SPM, PMyq and PM, 5 at
manual stations, in CHMI for detecting metals in
PMyy, PM,s, digestion in microwave field, ICP-MS
analysis.

Chemiluminiscence

Chemiluminescence

Excitace molekul dusiku ozonem. P#i piechodu
molekul z excitovaného do zékladniho energetického
stavu  dochazi kuvolnéni zafeni ve formé
chemiluminiscence, které je detekovano
fotonasobicem.

Konkrétni pouziti: NO, NO;,NOy

Nitrogen molecule excitation by ozone. With the
conversion of the molecule into the basic energetic
level, release of radiation as chemiluminescence
occurs. This radiation is detected by a photomultiplier.
Use: NO, NO,, NO,

Iontova chromatografie

lon chromatography

Vyuziva se pro stanoveni aniontli ve srazkach a ve
vnéj$im ovzdu$i. Vzorek srazky se analyzuje piimo,
vzorek ovzdusi se prosava pies filtr pro zachyceni
Castic sirani a dusicnant. Na dalsim filtru
impregnovaném hydroxidem se zachyti oxid sificity a
plynna kyselina dusi¢na. Exponované filtry se
vyluhuji ~ deionisovanou vodou a siranovy a
dusi¢nanovy iont se stanovi iontovou chromatografii.
Dusi¢nany a plynna kyselina dusi¢na se stanovuji jako
suma dusi¢nanového iontu. Principem iontové
chromatografie je rozd€leni aniontd na kolong
naplnéné anexem a jejich postupné vymyti elu¢nim
¢inidlem s naslednou detekei.

Konkrétni pouziti: Fluoridy, chloridy, dusicnany a
sirany ve srazkach a SO, sirany a suma
dusicnanového iontu ve vnéjSim ovzdusi na
manudalnich stanicich

It is used for the determination of anions in
precipitation and in the ambient air. The precipitation
sample is analyzed directly, the air sample is drawn
through a filter to capture sulphate and nitrate
particles. Another filter impregnated with hydroxide
captures sulphur dioxide and gaseous nitric acid. The
exposed filters are leached out using deionized water
and the sulphate and nitrate ion are determined by ion
chromatography. Nitrates and gaseous nitric acid are
determined as the sum of nitrate ion. lon
chromatography is based on the separation of anions
in the colon filled with anion exchanger and their
gradual elution and subsequent detection.

Use: Fluorides, chlorides, nitrates and sulphates in
precipitation and SO,, sulphates and sum of nitrate
ion in the ambient air at manual stations

IR-Korela¢ni absorp¢ni spektrometrie

IR-correlation absorption spectrometry

Zareni z infraCerveného zdroje prochazi dvéma
paralelnimi  kyvetami, znichz jedna obsahuje
referencni atmosféru a druhou prochazi analyzovany
vzorek venkovniho ovzdusi. Detekovany rozdil
intenzit zafeni je Umérny koncentraci oxidu
uhelnatého.

Konkrétni pouziti: CO na stanicich AIM

The radiation from an infra-red source passes through
two parallel cells, one of which contains a non-
absorbing background gas, the other contains the
analyzed flowing sample of ambient air. The
difference in energy between the sample and the
reference cell is proportional to the carbon monoxide
concentration.

Use: CO at AIM stations




Nizkoteplotni plynova atomova fluorescenéni
spektrometrie

Low-temperature gas atomic fluorescence

Pary rtuti se zachyti v bloku obsahujicim ultracisty
zlaty adsorbent ve form¢ amalgamu, z kterého je rtut
ohfivanim uvolilovéna a dekodovana.

Konkrétni pouziti: Hg na stanicich AIM

Mercury vapour is captured in the block with ultra-
clean golden absorbent in the form of amalgam from
which mercury is released by heating and decoded.
Use: Hg at AIM stations

Optoelektronickd metoda

Optoelectronic method

Smér a rychlost vétru se snimaji pomoci vétrné
korouhve a anemometru. Poloha vétrné korouhve se
snima optoelektronickymi elementy nebo je pomoci
kruhového potenciometru pievadéna na elektrické
napéti.

Rychlost otaceni cidla anemometru se stanovi
optoelektronicky nebo je pomoci tachodynama
prevadéna na elektrické napéti.

Konkrétni pouziti: smeér a rychlost vétru na stanicich
AIM

The wind direction and velocity are measured using a
wind vane and an anemometer. The position of the
vane is taken optoelectronically or transferred to
electrical voltage using a circular potentiometer.

The rotation speed of the anemometer sensor is
measured optoelectronically or transferred to electrical
voltage using a tachodynamo.

Use: wind direction and velocity at AIM stations

Oscilaé¢ni mikrovahy (TEOM)

Tapered element oscillating microbalance

M¢ti hmotnostni mnozstvi vzorku zachyceného na
vyménném filtru podle zmény frekvence oscilujiciho
kuzelovitého nosice. Vzorek vzduchu prochazi filtrem,
kde se zachytavaji ¢astice prachu a pokracuje dutym
kuzelovitym elementem pfes elektronické ovladani
pritoku do vyvévy.

Konkrétni pouziti: PMyy na stanicich AIM Z U

It measures the mass of the sample captured on a
replaceable filter according to the oscillating tapered
element frequency variation. The air sample passes
through a filter where the dust particles are captured
and runs through a hollow tapered element to a
vacuum pump with an electronic flow control.

Use: PMyg at AIM ZU stations

Nefelometrie

Nephelometry

Metoda primarné urena pro méfeni pocetni
koncentrace aerosolovych ¢astic v ovzdusi; Ize
pomoci ni urcit také hmotnostni koncentraci ae. ¢astic
V ovzdusi.

Principem metody je umérnost mnozstvi rozptyleného
svétla velikosti odrazivé plochy ae. Castic. Poctu
aintenzit¢ impulzii je pak pfifazena pocetni
koncentrace a velikost ae. castic; tyto udaje lze
matematicky piepocitat na hmotnostni koncentraci ae.
¢astic v ovzdusi.

Konkrémi pouziti: Napi. PM, na hot-spotech CHMU

This method is dedicated for air aerosol particle
number concentration measurement; it could be also
used for quantification of ae. mass concentration in
air.

Principle of this method is proportionality of scattered
light to ae. particle cross-section. Particle number
concentration and particle size corresponds to
measured counts and intensity of light pulses; these
data could be recalculated and expressed as a ae.
particle mass concentration in air.

Use: E.g. PM, at CHMI hot-spots

Pasivni dosimetr

Passive sampler

Metoda vzorkovani — na zachytné medium (vétSinou
chemicky impregnovany filtr nebo trubicka se
sorbentem) se samovolnou difusi zachytdva méfena
Skodlivina. Pti zachytu dochazi bud’ k chemické reakci
Skodliviny s impregna¢nim ¢inidlem nebo k fyzikalni
sorpci $kodliviny na sorbentu.

V laboratofi se zachycena skodlivina vyextrahuje nebo
vytésni ze sorbentu a stanovi se vhodnym analytickym
postupem. Z analyticky zjisténé koncentrace a délky
expozice se pomoci experimentdlné stanovenych
koeficientl vypocita primérna koncentrace skodliviny
ve zkoumaném ovzdusi za exponované obdobi.
Expozi¢ni doba je vétSinou 1-2 tydny.

Konkrétni pouziti: screeningova méreni pro orientacni
posouzeni urovné znecisténi v dané oblasti, stanoveni
benzenu na stanicich imisniho monitoringu.

The sampling method — the measured air pollutant is
captured at the medium (usually impregnated filter or
a tube with sorbent) by passive diffusion. After the
capture the pollutant reacts with the impregnation
agent, or the pollutant is bound with sorbent.

The captured pollutant is extracted or released from
the sorbent and its concentration is determined by
appropriate analysis.

Based on the detected concentration and the length of
exposure the average pollutant concentration in the
monitored area for the period of exposure is calculated
using the experimentally set coefficients.

The exposure time is usually 1-2 weeks.

Use: screening measurements for first assessment of
air pollution levels in the given area; determination of
benzene at air pollution monitoring stations.

Plynova chromatografie — fotoionizacni detekce

Gas chromatography — photo-ionization detection

Kontinualni méfeni  aromatickych  uhlovodikt
(benzenu, toluenu, etylbenzenu a xylend) pomoci
analyzatora BTX fy Syntech metodou plynové
chromatografie. Jde o0 standardni =zapojeni na
odbérovou sondu v kontejneru.  Detekce je
fotoionizacni.

Continual measurement of aromatic hydrocarbons
(benzene, toluene, ethylbenzene and xylenes) by BTX
analyzers Syntech and gas chromatography method. It
is a case of standard linkage to a sampling probe in a
container. The method is based on photoionization
detection.




Konkrétni pouziti: Usti n. L., Praha-Libus, Pardubice-
Rosice

Use: Usti n. L., Praha-Libus, Pardubice-Rosice

Plynova chromatografie — plamenoionizac¢ni
detekce

Gas chromatography — flame-ionization detection

Kontinualni  méfeni  aromatickych  uhlovodika
(benzenu, toluenu, etylbenzenu a xylend) pomoci
analyzatori BTX fy Chrompac metodou plynové
chromatografie. Jde o standardni zapojeni na
odbérovou sondu v kontejneru. lonizace organickych
latek v plameni (vodik-vzduch), vzrist iontového
proudu uUmérny koncentraci méfenych latek pfi
konstantnim pratoku plynd.

Manualni stanoveni benzenu po odebrani vzorku
vzorkovacem NPL nebo pasivnim vzorkovanim na
trubici se sorbentem probiha v laboratofi pomoci
plynové chromatografie s plamenoioniza¢ni detekci.
Princip je stejny jako u kontinuadlniho méfeni. Trubice
je pred stanovenim tepelné desorbovana.

Konkrétni  pouziti: Praha-Libus, Praha-Strahovsky
tunel, Rudolice, Mikulov-Sedlec, Most, Ostrava-Privoz

Continual measurement of aromatic hydrocarbons
(benzene, toluene, ethylbenzene and xylenes) by BTX
analyzers Chrompac and gas chromatography method.
It is a case of standard linkage to a sampling probe in
a container. lonization of organic substances in flame
(hydrogen- air), increase of ion current proportional to
the concentration of the measured substances at
constant gas flow.

Benzene analysis by manual method (after passive
sampling of active sampling to a sorption tube) is
made in a laboratory using gas chromatography with
flame ionization detection method. The measuring
principle is the same as in continual (automated)
method. The sampling tube is thermal desorbed prior
to analysis.

Use: Praha-Libus, Praha-Strahovsky tunel, Rudolice,
Mikulov-Sedlec, Most, Ostrava-Privoz

Plynova chromatografie (POP)

Gas chromatography

Perzistentni organické polutanty (POP) se odebiraji
velkoobjemovym cerpadlem na filtr z polyuretanové
pény s predfazenym filtrem ze skelnych vlaken.
Exponované filtry se extrahuji dichlormethanem. Po
precisténi a zakoncentrovani extraktu se vybrané
POPs stanovuji plynovou chromatografii s hmotnostné
selektivni detekci.

Konkrétni pouziti: CHMU — MS Kosetice, stanice ZU

Persistent organic pollutants (POP) are captured on
glass-fibre and polyurethan filters using high-volume
pump sampling. Exposed filters are eluated with
dichlormethane. After purification and
preconcentration the selected POP are measured by
gas chromatography with mass detection.

Use: CHMI- MS Kosetice, ZU stations

Plynova chromatografie (VOC)

Gas chromatography

Tékavé organické latky (VOC) se stanovuji pomoci
plynové chromatografie. Odbér vzorkti vzduchu se
provadi do specidlnich evakuovanych ocelovych
kanystrt v pondéli a ctvrtek kazdy tyden ve 12.00
UTC v intervalu 10 minut (CHMU). Na stanicich ZU
se kazdy Sesty den odebira 24hodinovy vzorek béhem
topné sezony (listopad—biezen) a kazdy 12. den mimo
topnou sezonu (duben—fijen). Vzorky z transportnich
kanystri se pfed GCH analyzou upravi kryogenni
koncentraci.

Konkrétni pouziti: stanice CHMU, ZU

Volatile organic compounds (VOC) are determined by
gas chromatography. Air samples taken in special
vacuum steel canisters on Monday and Thursday of
each week at 12:00 UTC for a period of 10 minutes
(CHMI). At Health Institutes’ (ZU) stations the 24-
hour samples are taken every 6th day during the
heating period (November—March) and every 12" day
in the non-heating period (April-October). Samples
from transportation canisters are modified by
cryogenic concentration prior to the GCH analysis.
Use: CHMI and ZU stations

Polarografie

Polarography

Odbér na membranovy filtr, kysely rozklad, diferen¢ni
pulsni polarografie DPPAFW.

Sampling on membrane filter, acid decomposition,
differential pulse polarography DPPAFW.

Potenciometrie

Potentiometry

Potenciometricka titrace do ekviv. bodu pH 4,5.

Potentiometric titration to equiv. point pH 4.5

Radiometrie — absorpce beta zai‘eni

Radiometry — absorption of beta radiation

Metoda je zaloZena na absorpci beta zafeni ve vzorku
zachyceném na filtracnim materidlu. Z rozdilu
absorpce beta zafeni mezi exponovanym a
neexponovanym filtratnim materidlem, ktery je
umérny hmotnosti zachycenych c¢astic aerosolu, je
odvozen udaj o jeho koncentraci.

Konkrétni pouziti: SPM, PMy, PM,s na stanicich
AIM

It stands on beta-ray absorption in a sample captured
on filtering material. The difference between the beta-
ray absorption of the exposed and non-exposed
filtering material, which is proportional to the mass of
the captured suspended particulate matter, gives the
information on its concentration.

Use: SPM, PMy,, PM, 5 at AIM stations

Rtg-fluorescence

X-ray fluorescence

Odbér na teflonovy filtr, nedestruktivni analyza
ozafovanim rtg-paprsky.

Non-destructive analysis with sampling on teflon filter
exposed to X-rays.




Konkrétni pouziti: kovy a sirany v SPM

Use: metals and sulphates in SPM

Spektrofotometrie s TCM a fuchsinem
(West-Gaekova)

Spectrophotometry with TCM and fuchsin — West-
Gaeke

Oxid  sifi¢ity se  zachycuje do  roztoku
tetrachlorortutnatanu sodného (TCM) s pridavkem
Chelatonu III.  Vznikla slouéenina dava v kyselém
prostiedi s fuchsinem a formaldehydem ¢&erveno-
fialové zbarveni, které se mé&ii spektrofotometricky pti
586 nm.

Konkrétni pouziti: SO, na manudlnich stanicich

The sulphur dioxide is absorbed into a sodium
tetrachloromercury ~ solution (TCM) containing
Chelaton Il1l. The compound formed reacts with
fuchsin and formaldehyde in acid medium to yield
a red-purple  colour, which is measured
spectrophotometrically at 586 nm.

Use: SO, at manual stations

Teplotni diference

Temperature difference method

Pro meéfeni energie slune¢niho zafeni (GLRD) ve
W.m? se pouzivd metody teplotni diference (méfeni
rozdilu teploty cern¢ a bile zbarvenych segmentd
povrchu ¢idla, které maji rGznou odrazivost pro
kratkovinné slune¢ni zateni).

Energy of solar radiation (GLRD) is measured in
W.m? using temperature difference method. The
temperature difference of black and white coloured
segments of sensor surface with different reflection to
short-wave solar radiation is measured.

Triethanolaminova spektrofotometrie

Triethanolamine spectrophotometry

Po oxidaci se NO, absorbuje do roztoku
thiethanolaminu s pfidanim  kyseliny sulfanilové
v kyselém prosttedi H3PO, s kopulacnim cinidlem
NEDA. Intenzita zbarveni se méti
spektrofotometricky pfi 540 nm.

Konkrémi pouziti: NOyna manudlnich stanicich ZU

After oxidation NO, is absorbed into the solution of
thiethanolamine with sulfanilic acid in acid medium of
H3PO,4 using NEDA. The intensity of the colour is
measured spectrophotometrically at 540 nm.

Use: NO, at manual ZU stations

Ultrazvukovy anemometr

Ultrasonic anemometer

Porovnani casovych intervalt, za které¢ urazi
ultrazvukovy impuls drahu mezi ultrazvukovymi
meénici.

Konkrétni pouziti: méreni rychlosti vétru

Comparison of the times taken for an ultrasonic puls
to travel between ultrasonic transducers.

Use: wind velocity measurement

UV absorpce

UV absorption

Metoda spociva v absorpci zafeni o vinové délce 254
nm ozonem pritomnym v analyzovaném vzorku. UV
lampou se stfidavé méfi nulovy — cisty vzduch a
vlastni vzorek v kyvetach.

Konkrétni pouziti: ozon na stanicich AIM

The method rests upon absorption of radiation with
the wavelength of 254 nm by ozone in the analyzed
sample. The radiation source is an UV-lamp and clean
air (zero) and the sample itself are alternately
measured in cell.

Use: ozone at AIM stations

UV fluorescence

UV fluorescence

Analyzovany vzorek je ozafovan UV lampou. Pfitom
dochazi k energetické excitaci molekuly SO,. Pfi
zpétném  pfechodu molekuly do  zékladniho
energetického stavu dochazi k uvolnéni energie ve
formé fluorescencniho zareni. Toto zafeni, které je
umérné koncentraci oxidu sifi¢itého, je detekovano
fotonasobicem.

Konkrétni pouziti: SO,, H,S na stanicich AIM

The analysed sample is exposed to UV-lamp
irradiation with energetic excitation of SO, molecule.
With the backward conversion of the molecule into
the basic energetic level, energy as fluorescing
radiation is released. This radiation is proportional to
the sulphur dioxide concentration and is detected by a
photomultiplier.

Use: SOy, H,S at AIM stations

Vysokotlaka kapalinova chromatografie (HPLC)
Plynova chromatografie s hmotnostni detekei
(GC/MS) (pro stanoveni PAH)

High performance liquid chromatography (HPCL)
Gas chromatography — mass detection (GC/MS)
(for determination of PAHS)

Odbér vzorku se provadi na filtr a pfipadné dalsi
sorpéni material pro PAH v plynné fazi. Odebrané
vzorky jsou pak upraveny v chemické laboratofi a
analyzovany metodou HPLC nebo metodou GCH-MS.
Konkrétni pouziti: GC/MS stanoveni PAH ze vzorku
odebranych na stanicich CHMU

Samples are captured on a filter and further adsorbing
material for PAH in gaseous phase. The samples are
processed in a chemical laboratory and analyzed
by the HPLC method or GCH-MS method.

Use: GC/MS determination of PAHs in CHMI

Tepelny rozklad _FID

Heat decomposition_FID

Organicky uhlik (OC) a elementarni uhlik (EC) se
stanovuji z aerosolu PM;; a PM;,s zachytem na
ktemikovy filtr. Vyseknuty vzorek se vlozi do
ktemikové pece proplachnuté heliem. Termalnim
rozkladem vzniklé produkty se oxiduji oxidem
mangani¢itym na CO,, ktery je konvertovan na metan
a méfen plamenoionizacnim detektorem jako OC. Pti

Organic carbon (OC) and elemental carbon (EC) are
determined from aerosol PMy, and PM, 5 by capture
on silicon filters. The cut sample is inserted into
silicon furnace flushed with helium. The resulting
products, created by thermal decomposition, are
oxidized by manganese dioxide to CO, which is
converted to methane and measured by flame




druhém teplotnim programu je zoxidovan elementarni
uhlik v oxida¢ni smési kysliku s heliem a méfen
stejnym zpisobem.

Konkrétni pouziti: EC, OC

ionization detector as OC. During the second thermal
programme elemental carbon is oxidized in the
oxidation mixture of oxygen and helium and is
measured in the same way.

Use: EC, OC

1.1.5 Pi‘ehled typi odbéri a analytickych metod v
siti sledovani kvality srazek CHMU

1.1.5 Overview of sampling types and analytical
methods in the CHMI precipitation
monitoring network

Sledované komponenty Interval
ve srazkach odbéru Typ odbéru Analyticka metoda
Observed components Sampling Sampling type Analytical methods in laboratory
in precipitation period
uhrn srazek denné automaticky srazkomeér
amount of precipitation daily rain gauge
vodivost tydné Cisté srazky EC-metr
conductivity weekly wet-only EC-meter
H tydné Cisté srazky pH metr
P weekly wet-only pH meter
£ tydné Cisté srazky IC — iontovéa chromatografie
weekly wet-only ion chromatography
cr tydné Cisté srazky IC — iontovéa chromatografie
weekly wet-only ion chromatography
2 tydné Cisté srazky IC — iontovéa chromatografie
S0? ,
weekly wet-only ion chromatography
. tydné Cisté srazky IC — iontova chromatografie
NO; :
weekly wet-only ion chromatography
. t9dné Sisté srazky FAAS — pla_menOVa atomova absorp¢ni
Na spektrometrie
weekly wet-only . .
flame atomic absorption spectrometry
” t§dné Sisté srizky FAAS — plamenOVa atomova absorp¢ni
Mg spektrometrie
weekly wet-only . .
flame atomic absorption spectrometry
. t9dné Sisté srazky FAAS — plamenOVa atomova absorp¢ni
Ca spektrometrie
weekly wet-only . .
flame atomic absorption spectrometry
. tydnd isté srazky FAAS — pla_menOVa atomova absorpéni
K weekly wet-only spektrometrie
flame atomic absorption spectrometry
spektrofotometrie, FIA s indofenolem,
NH* tydné Cisté srazky Bertholetova reakce
4 weekly wet-only spectrophotometry, FIA with indophenol,
Bertholet reaction
As, Cd, Co*, Cr*, Cu*, tydné Sisté srizky ICP-MS— hmotnostni spektrometrie s indukéné
Fe*, Ni, Mn*, Pb, Se*, weekly wet-only vézanou plazmou
V*, Zn* inductively coupled plasma - mass spectrometry
Poznamky: Notes:

Na stanici KosSetice se navic provadi mési¢ni odbér srazek
S prasnym spadem a mésicni odbér podkorunovych srazek.
Dale se zde provadi denni odbér Cistych srazek s analyzou
bézn¢ stanovovanych iontl vcetné¢ analyzy POPs-PCB a
POPs-PAH.

Cisté srazky se odebiraji automatickym odb&rovym zafizenim
firmy Eigenbrodt NSA 181/KHD a NSA 181/S.

Pro odbér srazek sprasnym spadem se pouziva zafizeni
Precipitation Collector RSldodané z NILU Products AS,
filidlky Norského institutu pro vyzkum ovzdusi (Norwegian
Institute for Air Research — NILU).

Kovy oznacené * nejsou akreditované u Ceského institutu pro
akreditaci.

At the station in Kosetice monthly bulk samples are also
collected as well as monthly throughfall samples. In addition,
daily wet-only samples are also collected there using the
analysis of commonly determined ions incl. the analysis of
POPs-PCB and POPs-PAH.

Wet-only sampling is realized by automatic collectors NSA
181/KHD and NSA 181/S supplied by Eigenbrodt Co.

Bulk sampling is realized by Precipitation Collector RS1
supplied by NILU Products AS, a subsidiary of the
Norwegian Institute for Air Research (NILU).

Metals signed by * are not accredited by the Czech
Accreditation Institute.




1.2 Datova zikladna rocniho zpracovani a
Informacni systém kvality ovzdusi

Pravideln¢  publikovany Tabelarni piehled je
vysledkem  statistické  analyzy  imisnich  dat
systematicky ukladanych za dany kalendaini rok do
imisni  databaze ze vSech vyznamnych siti
monitorujicich znecisténi ovzdu$i na uzemi statu.
Z tabulek statistického ptehledu je ziejmé, z jakého
poctu méeficich mist byla za rok 2016 ulozena
a zpracovana data.

Od roku 1992 byl v CHMU s vyuzitim aktualnich
informacnich technologii vybudovan Imisni informacni
systém (IIS), pozd¢ji byl integrovan do databazového
systému Informacni systém kvality ovzdusi (ISKO),
ktery je dale rozvijen.

Od vzniku systému ISKO nastalo mnoho zmén ve
sbéru a publikovani dat, nartstaly pozadavky na
rozsifeni funkénosti databazového systému. Proto byl
realizovan projekt nového datového modelu ISKO2
pod RDBMS Oracle. ISKO2 reaguje na nartstajici
pozadavky na prezentaci vysledkd méfeni Vv riznych
formach, véetn¢ publikovani na internetu. Umoziluje
daleko $ir§i moznosti pro ukladani, verifikaci, export
dat a jejich dalsi zpracovani. Tyka se to i metadat, coz
jsou udaje o lokalitach a méficich programech v téchto
lokalitach. Soucasti ISKO2 je silna, stale rozvijena
softwarova podpora, ktera usnadiuje ¢innosti spojené
se zpracovanim naméfenych dat a metadat a jejich
prezentaci.

Informacni systém kvality ovzdusi ISKO soustfed’uje a
zpfistupiiuje K dal§imu zpracovani naméfena data
z vyznamnych siti monitorujicich latky znecistujici
ovzdusi a data ze siti sledovani chemického slozeni
atmosférickych srazek a atmosférické depozice.
Umoznuje tak efektivnéjsi vSeobecné vyuziti nakladné
ziskavanych dat. Zejména souhrnné Gzemni hodnoceni
imisniho zatizeni a analyza Casového vyvoje stavu
zneCisténi ovzdusi na uzemi statu jsou nemyslitelné bez
soustfedéni a systematické archivace vSech dostupnych
udaju o imisich. Soustavna potfeba objektivizace téchto
hodnoceni navic vyzaduje 1 souCasny pristup
k emisnim, meteorologickym a klimatickym datim a
geografickym  udajim o  rozmisténi  zdroju
zneCiStovani, rozsahu a lokalizaci lesnich porosti,
sidelnich jednotek, vedeni komunikaci a podobné.

Na obr. 1 jsou schematicky znazornény vazby ISKO na
zdroje dat a kooperujici systémy. Schéma vystihuje
pfedev§im propojeni monitorovacich siti kvality
ovzdusi, zdroji vykazovanych dat se slozkovou
zpracovatelskou a informacni vrstvou predstavovanou
Informaénim systémem kvality ovzdu$i avazby na
vyssi vrstvu — prifezové informacni systémy.

1.2 Database of the annual processing and Air
Quality Information System

The periodically published Tabular Survey is a result of
the statistical processing of air pollution data
systematically stored over the calendar year in the air
pollution database from all significant networks
monitoring air pollution in the country. From the
statistical tables it is apparent from how many
monitoring stations data were stored and processed in
2016.

Since 1992, the up-to-date information technology has
been utilized in the CHMI to establish the Air Pollution
Information System (11S), later integrated in the
database system Air Quality Information System
(AQIS) which is further developed.

Since the establishment of the AQIS system there have
been a lot of changes in data collecting and publishing
and the requirements to extend the utility function of
the database system have increased. Therefore the new
data model AQIS2 project was implemented under
RDBMS Oracle. AQIS2 meets the growing demands
on the presentation of measurement results in various
forms incl. internet publication. The new model enables
much larger possibilities of data storage, verification,
export and further processing. This applies also to
metadata, i.e. data about localities and measuring
programmes used in these localities. AQIS2 provides
the strong, constantly developing software support
facilitating the activities connected with the measured
data and metadata processing and presentation.

The Air Quality Information System AQIS collects and
provides access to further processing of data gathered
within significant air pollution monitoring networks
and data from the monitoring networks for chemical
composition of atmospheric  precipitation and
atmospheric deposition. It thus allows more effective
general utilization of these expensive data. The
integrated regionalised evaluation of air pollution
levels, and analysis of the development over time of the
status of air pollution in this country would not be
feasible without collecting and archiving systematically
at one place all the air pollution data available. The
continuous need to make this assessment objective also
necessitates simultaneous accessibility of emission,
meteorological and climatic data and geographic
information on the locations of pollution sources, the
extent and location of forest growth, residential areas,
roadways and similar information.

Fig. 1 schematically depicts AQIS’s links to data
sources and co-operating systems. The scheme outlines
the interconnection of air quality monitoring networks
and sources of data on emissions with data processing
and information layers represented by AQIS, and the
linkage to a higher-level layer — cross-sectional®
information systems.



Obr. 1 Schéma vazeb ISKO na zdroje dat a kooperujici systémy v roce 2016
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Fig. 1 Scheme of the AQIS links to data sources and cooperating systems in 2016
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Fig. X1.1b Ties of the AQIS to data sources and co-operating systems, 2016



1.2.1 Vypocetni systém

Od roku 1993 byly Tabelarni piehled i Graficka
ro¢enka kompletné pfipravovany na vypocetnim
systému s databazovym serverem SUN s instalovanym
mnohauzivatelskym relaénim databazovym systémem
Ingres pod operacnim systémem SOLARIS. V roce
2003 byl realizovan pfechod na RDBMS Oracle.
Udajové jadro informaéniho systému je realizovano
pod RDBMS s dominantnim vyuzitim architektury
klient—server. Pojeti syst¢tmu se opira o koncepci
distribuce zpracovani v lokalni siti na pracovnich
stanicich a osobnich pocitacich s piimym piistupem
zpracovatelskych a analytickych programt, jako je
geograficky informacni systém ARC/INFO a ArcGIS,
statistické programy Statistica, Systat, tabulkové a
grafické programy, kGidajim v centralni databazi
CHMU se zajisténym nepietrzitym a zalohovanym
provozem.

Cesky hydrometeorologicky tUstav méa na tzemi
republiky rozmisténé svoje pobocky, které piedevsim
provadéji meéfeni a zajistuji sbér dat a zadkladni
zpracovani  vramci regionu, vcetné¢ analyzy
Vv laboratofich. Pobocky jsou propojeny s centralnim
systtmem v Praze paketovou privatni datovou siti
CHMU a virtulni privétni siti (VPN).

1.2.2 Hodnoceni zneciSténi ovzdusi

V roce 2012 vstoupil v platnost zakon ¢. 201/2012 Sb.,
o ochrané ovzdusi a vyhlaska ¢. 330/2012 Sh., o
zpisobu posuzovani a vyhodnoceni urovné znecisténi,
rozsahu informovani vetejnosti o Grovni znecisténi a pii
smogovych situacich. Imisni limity a meze pro
posuzovani podle zakona ¢. 201/2012 Sh., v platném
znéni, a vyhlasky ¢&. 330/2012 Sh. jsou uvedeny
Vv vodni ¢asti ro¢enky. Pod tabulkou imisnich limitd je
tam zminka 0 novele zakona 0 ochrané ovzdusi, ktera
se bude tykat hodnoceni poc¢inaje rokem 2017.

1.3 Popis obsahu tabulek
1.3.1 Piehled stani¢nich siti

Jak bylo feceno v pfedmluve, rocenka uvadi piehled
imisnich udajii v Ceské republice ve velmi Sirokém
rozsahu. Zahrnuje vysledky meéfeni nékolika
organizaci. Na zacatku tabelarni Casti je uvedena
souhrnna statisticka tabulka, ktera uvadi pocty lokalit,
ze kterych skutecné dochdzela data, podle jednotlivych
kraji a podle vlastnikti; dale je uveden piehled poctu
lokalit, kde se meéfi zakladni zneciStujici latky a
doprovodné veli¢iny na stanicich AMS, podle kraju a
podle vlastnika; prehled poctu mist, kde se méfi
zakladni zneciStujici latky a doprovodné veli¢iny
manualnimi a kontinudlné manualnimi postupy, podle
kraju a podle vlastnika; prehled celkového poctu lokalit
se specialnim méfenim, podle vlastnika, kde jsou podle
typu méfici stanice uvedeny pocty stanic v jednotlivych
krajich podle vlastnikd a podle métené veli¢iny. Tyto
prehledy zahrnuji lokality (meéfici mista) na tzemi

1.2.1 Computer system

Starting from 1993, both the Tabular Survey and the
Graphic Yearbook were completely prepared using a
computer system with the SUN database server with
the installed Ingres multi-user relative database system
under the SOLARIS operating system. In 2003 there
was a change to RDBMS Oracle. The data core of the
information system is implemented under RDBMS
with  predominant utilization of client—server
architecture. The concept of the system is based on
distributed processing in the local network at working
stations and personal computers with direct access of
processing and analytical programmes, such as the
ARC/INFO and ArcGIS geographical information
systems, the statistical programmes Statistica, Systat,
tabular and graphical programmes, to the data in the
CHMI central database with features of uninterrupted
and backed-up operation.

The Czech Hydrometeorological Institute has its
regional offices throughout the Czech Republic; they
are mainly concerned with measurements, data
collection and initial processing within their respective
regions, including the laboratory analysis. The offices
are connected to the central system in Prague via
CHMI’s packet private data network and via the virtual
private network (VPN).

1.2.2 Air pollution assessment

In 2012 Clean Air Act No. 201/2012 Coll. and Decree
No. 330/2012 Coll., about the way of assessment and
evaluating the level of pollution, extent of informing
the public about the level of pollution and during the
smog situations. The limit values and assessment
thresholds set by the Act No. 201/2012 Coll., as
amended, and Decree No. 330/2012 Coll. are published
in the introductory part. The notification of the
Amendment of Act on air protection is published in this
part under the table of limit values. The Amendment
will apply to assessment starting the year 2017.

1.3 Commentary on the contents of the tables
1.3.1 Survey of the station networks

As mentioned in the Preface, the yearbook gives a very
extensive survey of the air pollution data for the Czech
Republic. It includes the measuring results collected by
several organizations. The tabular part begins with the
summary statistical table giving the numbers of
localities from which data were actually received,
based on the individual regions and on the owners. The
next tables show: the numbers of localities measuring
basic pollutants and supplementary quantities at AMS
stations, based on the regions and the owner; the
numbers of localities measuring basic pollutants and
supplementary quantities by manual and semiautomatic
methods, based on the regions and the owner; the total
number of localities with special measurements, based
on the owner giving the types and numbers of stations
in individual regions, based on the owner and the type
of the measured quantity. These surveys include the



Ceské republiky, ze kterych byla v roce 2015 dod4vana
naméfend data do Informacéniho systému kvality
ovzdusi (ISKO).

1.3.1.1 Prehled lokalit a méticich programi

V pfehledu jsou uvedeny vSechny lokality a méfici
programy méfeni imisi, které jsou zaregistrovany
v databdzi ISKO a u nichz bylo pro rok 2015
zaregistrovano alesponi jedno méfeni. U kazdé lokality
je uveden seznam méficich programi, které jsou
zaregistrovany v ISKO, a jejich charakteristika — nazev,
kod, klasifikace, typ a registrované méfeni. Prehled
lokalit je usporadan podle krajt, okresti a nazvu lokalit.
Na zavér jsou zobrazeny mapy zon a aglomeraci (kraji)
Ceské republiky s vyznaGenim umisténi lokalit a
meficich programi suvedenim jejich kodu a
ptvodniho ¢isla v ramci ISKO.

Nasleduje seznam stanic siti sledovani chemického
slozeni atmosférickych srazek a atmosférické depozice
a jejich umisténi na uzemi Ceské republiky.

1.3.1.2 Typy mé¥icich programi

Vzhledem Kk pifechodu na novy databazovy model
ISKO?2, byla upravena i oblast dfive pouzivanych typt
stanic a to tak, aby 1épe odrazela realitu. V ISKO2 je
definovana lokalita (misto méfeni); na této lokalité
mize probihat méfeni jednim nebo vice méficimi
programy. Seznam méficich programid v roce 2016 je
uveden v nasledujici tabulce.

localities (measuring sites) on the territory of the Czech
Republic from which the measured data were supplied
to AQIS in 2015.

1.3.1.1 Survey of localities and measuring
programmes
The survey contains all localities and air pollution
measuring programmes registered in the AQIS database
with at lest one registered measurement in the year
2015. Each locality is supplemented by the list of
measuring programmes registered in AQIS and their
characteristic (name, code, classification, type and
registered measurement). The overview of localities is
ordered by regions, districts and names of localities.
The maps of the zones and agglomerations (regions) of
the Czech Republic are presented showing the localities
and measuring programmes with the respective codes
and the old AQIS numbers.
Finally, the list of stations of the atmospheric
precipitation and atmospheric deposition monitoring
networks and their localities are presented.

1.3.1.2 Types of measuring programmes

Owing to the transition to the new AQIS2 database
model there are some modifications as concerns the
terminology of the types of the stations used earlier to
correspond with the state of the art. AQIS2 defines the
locality (measuring site). Each locality operates one or
more measuring programmes. The list of measuring
programmes used in 2016 is given in the following
table.

Imise Air pollution
Kéd méFiciho
programu Mé¥ici program Zpiisob méieni Sbér analogovych hodnot a zpracovani
Code of measuring [ Measuring programme | Type of measurement Analogue values collection and treatment
programme
M manudlni manualni v§e manudlné, zpracovani Vv laboratofi
manual manual all manual, processing in laboratory
A automatizovany kontinualni automatizovany sbér a vyhodnoceni v misté¢ méfeni
automated continuous automatic collection and processing in measuring site
s Casteéné automatizovany sbér a vyhodnoceni v misté
manudlni a s S . o
. , . 1, mereni a casteCne Zpracovani mimo misto meéreni
kombinovany kontinuélni - - :
K . partly automatic collection and evaluation on the
combined manual and R -
. - measuring site and partly processing out of the
semiautomatic A
measuring site
manualni v§e manualng, zpracovani v laboratofi
P PAH .
manual all manual, treated in laboratory
H PAH pro tcely projekti manualni v§e manualng, zpracovani v laboratofi
PAH within project solution manual all manual, treated in laboratory
T tézké kovy v SPM manualni v$e manualné, zpracovani v laboratofi
heavy metals in SPM manual all manual, treated in laboratory
0 tézké kovy v PMyg manualni v§e manualng, zpracovani v laboratofi
heavy metals in PMy, manual all manual, treated in laboratory
5 tézké kovy v PMy 5 manualni v§e manudlné, zpracovani v laboratofi
heavy metals in PM, 5 manual all manual, treated in laboratory
manualni v§e manudlné, zpracovani v laboratofi
\ VOoC :
manual all manual, treated in laboratory
PD — pasivni dosimetry manualni v§e manualné, zpracovani v laboratofi
passive samplers manual all manual, treated in laboratory
EC/OC v PM2,5 manualni, bud’ v§e manualné, zpracovani v laboratofi,




Kod mériciho

programu Meéfici program Zpisob méieni Sbér analogovych hodnot a zpracovani
Code of measuring [ Measuring programme | Type of measurement Analogue values collection and treatment
programme
EC/OC in PM2.5 kontinualni nebo automatizovany sbér a vyhodnoceni v misté méfeni
manual, either all manual, treated in laboratory,
continuous or automatic collection and processing in measuring site
. . kontinualni automatizovany sbér a vyhodnoceni v misté méfeni
X ultrafine particles : ; Y Y cent neren
continuous automatic collection and processing in measuring site

Chemickeé slozeni srazek

Precipitation quality

Kod mériciho programu Méf¥ici program
Code of measuring programme Measuring programme
B Bulk (srazky s prasnym spadem)
Bulk samples
E Cisté srazky - Automaticky pluviokolektor
Wet-only - autom. sampler
v Srazky - denné slévany vzorek
Daily cumulated samples
S Podkorunové srazky (smrk)
Throughfall (spruce)
| Podkorunové srazky (borovice)
Throughfall (pine)
Q Podkorunové srazky (btiza)
Throughfall (birch)
R Podkorunové srazky (dub)
Throughfall (oak)
E Podkorunové srazky (buk)
Throughfall (beech)
Denni Gthrny
U - .
Daily rain
Povrchova voda
N
Surface water

1.3.1.3 Kody lokalit a méficich programi

Od roku 2003 jsou lokality oznaCeny CEtyimistnym
koédem, ktery je tvofen nasledovné:

1. misto zkratka kraje

2.—4. misto zkratka nazvu méficiho mista (lokality)

Ko6d méticiho programu je tvofen pétimistnym kodem,
kde na prvnich ¢tyfech mistech je kod lokality a na
patém misté je kod méticiho programu (viz 1.3.1.2)

1.3.1.4 Klasifikace imisnich stanic
Za rok 2015 je uvedena klasifikace imisnich stanic
V tabelarnich sestavach — Prehled stanic a metod
meéreni kvality ovzdusi registrovanych v 11S-ISKO a
Souhrnné prehledy prekroceni imisniho limitu a max.
hodnot na stanicich CR v roce 2015.

Tato klasifikace stanic pro vyménu informaci (Eol)
byla poprvé uvedena v Rozhodnuti Rady 97/101/EC a
byla zavazna pro ¢lenské zemé EU.

Vzhledem ktomu, Ze se jednalo o jedinou oficialni
evropskou klasifikaci, byla aplikovana na vSechny
lokality CR registrované v databazi ISKO. Provedeni
aplikace je popsano ve zprave: Sladecek, J., Blazek, Z.,

1.3.1.3 Codes of localities and measuring
programmes

Since 2003 the localities have been defined by a four-

letter code as follows:

letter 1: abbreviation for the region;

letters 2—4: abbreviation for the measuring site
(locality)

The code of the measuring programme is formed by a

five-letter code. The first four letters define the locality

and the fifth one is the code of the measuring

programme (see 1.3.1.2).

1.3.1.4 Classification of air pollution stations
Classification of air pollution monitoring stations for
the year 2015 is presented in tabular surveys — Stations
and air quality measurement methods registered in I1S-
Air Quality Information System and Summary
overviews of air pollution standard exceedances and
max. values at stations of the Czech Republic in 2015.
This classification of stations for the purpose of
exchange of information (Eol) was presented for the
first time in the Council Decision 97/101/EC and was
obligatory for the EU Member States.

As the above Decision was the only document bringing
the official European classification it was applied to all
localities in the Czech Republic registered in the AQIS




(2000): Aplikace kritérii pro klasifikaci stanic a
stani¢nich siti dle rozhodnuti o vyméné dat 97/101/EC
a kritérii pro EUROAIRNET na stanice vstupujici do
procesu hodnoceni kvality ovzdu$i, zpradva z feSeni
etapy ukolu DUOI1-1.E1, projekt VaV/740/2/00,
CHMU, Praha.

Klasifikace lokalit je navrhovana k potfebam
reportingu podle provadéciho rozhodnuti komise
2011/850/EU, kterym se stanovuji pravidla pro
smérnice Evropského parlamentu a Rady 2004/107/ES
a 2008/50/ES, pokud jde o vzijemnou vyménu
informaci a podavani zprav o kvalité¢ ovzdusi, tzv. e-
reporting. E-reporting byl poprvé realizovan k
30.9.2014, kdy byla reportovana data za rok 2013.

Jako zaklad byla pfevzata stavajici klasifikace lokalit
(97/101/EC), ktera je ulozena v databazi ISKO a bude
pouzita pro ro¢enku 2016.

Tato klasifikace byla doplnéna pozadavky e-reportingu
http://dd.eionet.europa.eu/vocabularies. Dalsi polozky
byly zahrnuty zejména s ohledem na co nejpiesnéjsi
popis lokality pro zavedeni parametrizace. Provedeni
analyzy stavajiciho stavu klasifikace, parametrizace
uzemi a navrh komplexni klasifikace lokalit je popsano
ve findlni zpravé zakazky: Projekt klasifikace
monitorovacich stanic véetné parametrizace uzemi.
Postupné budou jednotlivé polozky nové klasifikace
zavadény do databaze ISKO.

Uplna klasifikace Eol (97/101/EC) se sklada ze 3
zakladnich pismen oddélenych lomitkem a u vétSiny
stanic byla oficidlné potvrzena v dané konkrétni
lokalit¢ odbornym tymem pracovnikti. V nékterych
ptipadech byla klasifikace odvozena pirevazné z ucelu
zavedeni pfislusné stanice.

Ve tietim sloupci tabulky jsou uvedeny pouze ptiklady
kombinaci charakteristik zon, ve skute¢nosti je mozna
jakékoliv logicka kombinace, avSak potadi pismen ma
smysl — Gidaj na prvnim misté ma nejvyssi prioritu.

database. The application procedure is described in
Sladecek, J., Blazek, Z. (2000): Application of criteria
for the classification of stations and station networks
pursuant to the Eol Decision 97/101/EC and Criteria
for EUROAIRNET to the stations included in the air
quality assessment process. The Report on the task
DUO01-1.E1 of the R&D Project VaV/740/2/00, CHMI,
Prague.

The classification of localities is designed with respect
to the reporting requirements set in the Commission
Implementing Decision 2011/850/EU, laying down
rules for Directives 2004/107/EC and 2008/50/EC of
the European Parliament and of the Council as regards
the reciprocal exchange of information and reporting
on ambient air quality, the so called e-reporting. E-
reporting was implemented for the first time to the
30.9.2014, when it was reported the data for the year
2013.

The procedure is based on the current classification of
localities (97/101/EC), which is stored in the AQIS
database and will be used for the 2016 yearbook.

This classification was supplemented by e-reporting
requirements  http://dd.eionet.europa.eu/vocabularies.
Additional items were included particularly with regard
to the most accurate description of the locality for the
introduction of parametrization. The analysis of the
current state of classification, the parametrization of the
territory and the draft of the complex classification of
localities are described in the final report of the
contract: Project of the classification of monitoring
stations incl. parametrization of the territory. Individual
items of the new classification will be gradually
introduced into the AQIS database.

The complete Eol classification (97/101/EC) consists
of 3 fundamental letters divided by strokes; at most
stations it was officially affirmed by an expert team in
accordance with local criteria. In some cases the
classification was derived mainly from the purpose of
the station establishment.

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



Tridy lokalit sité€ pro vyménu informaci

Exchange of Information (Eol) site classes

Typ lokality Typ zony (oblasti) Charakteristika zony (oblasti)
Type of localit Type of zone (area) Characterisation of zone (area)
Dopravni (M Méstska W) Obytna (R)
Traffic Urban Residential
Primyslova ()] Piedméstska (S) Obchodni ©
Industrial Suburban Commercial
Pozad’ova (B) Venkovska (R) Pramyslova ()]
Background Rural Industrial
Zemédelska (A
Agricultural
Ptirodni (N)
Natural
Obytna/obchodni (RC)
Residential/Commercial
Obchodni/pramyslova cn
Commercial/Industrial
Pramyslova/obytna (IR)
Industrial/Residential
Obytna/obchodni/primyslova (RCI)
Residential/Commercial/Industrial
Zemédélska/ptirodni (AN)
Agricultural/Natural
Pramen/Source:

Council Decision 97/101/EC of 27 January 1997 establishing a reciprocal exchange of information and data from networks and
individual stations measuring ambient air pollution within the Member States. [Rozhodnuti Rady 97/101/EC z 27. ledna 1997
zavadejici reciprocni vymeénu informact a dat z méricich siti z jednotlivych stanic méricich znecisteni vnejsiho ovzdusi mezi ¢lenskymi
staty.]. Official Journal of the European Communities, No. L 35/14. EC, 1997.

Larssen, S. et al. (1999) Criteria for EUROAIRNET. The EEA Air Quality Monitoring and Information Network. [Kritéria pro
EUROAIRNET, Monitorovaci a informacni sit pro cistotu ovzdusi agentury EEA.]. Technical Report no. 12. EEA, Copenhagen.

Podkategorie B/R  (2001/752/EC, Kritéria pro
EUROAIRNET, technickda zprava 12, EEA;

Subcategories B/R  (2001/752/EC, Criteria for
EUROAIRNET, Technical Report no. 12, EEA;

http://dd.eionet.europa.eu/vocabulary/ag/areaclassification/):
priméstska, kéd NCI, umisténd ve venkovskych/
zemé&délskych oblastech ve vzdalenosti do 10 km od
zastavénych oblasti a jinych vyznamnych zdrojd,
polomér reprezentativnosti vétsi nez asi 5 km.
regionalni, kéd REG, umisténd ve venkovskych/
zemédélskych oblastech ve vzdalenosti 10-50 km od
zastavénych oblasti a jinych vyznamnych zdrojt,
polomér reprezentativnosti vétsi nez asi 20 km.
odlehla, kéd REM, umisténda ve venkovskych/
ptirodnich oblastech v minimalni vzdalenosti 50 km
od zastavénych oblasti a jinych vyznamnych zdroji,
polomér reprezentativnosti veétsi nez asi 60 km.

Od roku 2004 jsou postupné zavadény do provozu
specializované automatizované monitorovaci stanice,
oznacené jako dopravni hot spot. Jedna se 0 AMS:
Praha 2-Legerova, Usti n. L.-Vseboticka, Brno-Uvoz
a Ostrava-Ceskobratrska. Tato méfici mista jsou
orientovana vyhradné¢ na dopravu a ztoho vyplyva
jejich imisni zatizeni. Tyto lokality spliuji kritéria
umisténi odbérovych zatizeni zamétenych na dopravu
podle vyhlasky ¢. 330/2012 Sh.

http://dd.eionet.europa.eu/vocabulary/ag/areaclassification/):
near-city, code NCI, located in rural/agricultural
areas, with a distance to 10 km from built-up areas
and other major sources, radius larger than about
5 km.

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

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

Since 2004 specialized automated monitoring stations,
indicated as traffic hot spots, have been introduced
gradually. These are the following AMS: Prague 2-
Legerova, Usti n. L.-V3ebotickd, Brno-Uvoz and
Ostrava-Ceskobratrskd. These measuring sites are
exclusively traffic-oriented which results in their air
pollution load. These localities meet the criteria for
the location of samplers oriented at traffic according
to the Degree No. 330/2012 Coll.



1.3.2 Tabulkova ¢ast imisnich charakteristik

V c&asti Souhrnné prehledy prekroceni imisnich limitii a
maximalnich hodnot na lokalitach CR v roce 2065 jsou
prezentovany stanice a hodnoty pro ty znecistujici
latky, pro které jsou stanoveny limitni hodnoty
nafizenim vlady. V piipadé piekroceni limitni hodnoty
véetné toleranénich mezi jsou tyto udaje vytiStény
tuéné a vSechny stanice, na kterych doslo k ptekroceni
limitni hodnoty a toleranéni meze, jsou podloZeny
tmavé Sedym rastrem. Stanice, na kterych doslo
k ptekrogeni limitnich hodnot, jsou podloZeny svétle
Sedym rastrem.

V ramci dané zneciStujici latky jsou stanice fazeny
podle krajii a okrest.

Kazdy rok jsou zafazena data i ze sité méficich stanic
zoblasti Saska v SRN a zpfihraniéni oblasti
jihozapadniho Polska. Stanice jsou uvadény vzdy na
zaver jednotlivych tabelarnich sestav.

Uvedeny jsou imisni charakteristiky pro znecistujici
latky, které maji stanoveny imisni limity — Hodinove,
denni, Cctvrtletni a rocni imisni charakteristiky —
S hodnocenim pro rok 2016. Ostatni znecist'ujici latky
jsou prezentovany formou tabulek Meésicni, rocni
prumeéry  koncentraci  a dopliujici  imisni
charakteristiky. V zahlavi vétsiny tabulek jsou pro
vybrané zneciStujici latky uvedeny imisni limity.
Rovnéz je publikovan podrobny tabelarni piehled
dennich primeért na stanicich.

M¢si¢ni a rocni imisni charakteristiky se pocitaji
z dennich daji. Denni priméry jsou pocitany od 6:00
do 6:00 UTC z dtivodu srovnani s manualnimi odbéry
Ix za den. VSechny denni hodnoty jak naméfené, tak
vypocitané, jsou oznacovany pocatkem méfeni, tj. 6:00
UTC.

V tabulkovych piehledech jsou uvedeny pro ptislusné
zneCistujici latky a pro jednotliva méfeni hodnoty
imisnich charakteristik vyzadovanych pro hodnoceni
kvality ovzdu$i podle tohoto nafizeni [25. nejvyssi
hodinova (25MV) a 4. nejvyssi 24hodinova (4MV)
koncentrace pro SO,, 36. nejvyssi 24hodinova
koncentrace pro PMyy, 19. nejvyssi hodinova (19MV)
koncentrace pro NO,, a maximalni denni 8hodinovy
klouzavy prumér pro ozon a CO atd.] s uvedenim data
vyskytu téchto hodnot. Pro ozon je také podle
pozadavkll tohoto nafizeni uvadéna hodnota AOT4O0.
Dale jsou wuvedeny pocty piekroceni uvedenych
imisnich limit, eventualné cilovych imisnich limitd
LV (VoL) a pocty piekroceni imisniho limitu
zvySené¢ho o toleranéni mez LV+MT (VoM). Misto
mesic¢nich primért jsou uvedeny ctvrtletni aritmetické
pruméry a pocet hodnot, ze kterych jsou spocitany
(X1q, Clq, ...).

Déle je zatazena i sestava vybranych tézkych kovd, pro
které jsou stanoveny imisni limity a cilové imisni
limity. Sestava mési¢nich koncentraci byla doplnéna o
Ctvrtletni aritmetické primeéry a ro¢ni charakteristiky.

V tabelarnich sestavach je uveden pro kazdé méteni ve
dvou fadcich pod sebou mésicni aritmeticky priamér a

1.3.2 Tabular part of air pollution characteristics

In the part Summary overviews of limit values
exceedances and maximum values of air pollution
characteristics at localities of the Czech Republic in
2016 stations and values for those pollutants whose
limit values are set by the above Government Order are
presented. The stations at which the limit values
including the margin of tolerance were exceeded have
dark grey background and the data are printed in bold
type. Stations at which the limit values were exceeded
have light grey background.

For individual pollutants, the stations are presented
according to the regions and districts.

The data from the network of measuring stations of the
Saxony Region in Germany and of the south-west
border region of Poland are also included each year.
These stations are presented always in the end of
individual tabular sets.

The Tabular Survey presents air pollution
characteristics for those pollutants whose air pollution
limit values are set in the tables Hourly, daily, quarterly
and annual air pollution characteristics with the
assessment for the year 2016. Other pollutants are
presented in the form of tables Monthly and annual
average concentrations and supplementary air
pollution characteristics. The headings of most tables
show air pollution limit values for the selected
pollutants. The detailed tabular overview of daily
averages at the stations is also published.

The monthly and annual air pollution characteristics are
calculated from the daily data. Daily averages are
calculated from 6:00 to 6:00 UTC for the comparison
with manual sampling once a day. All daily values, both
measured and calculated, are marked with the
beginning of measurements, i.e. 6:00 UTC.

The tabular overviews present the values of air
pollution characteristics for the individual pollutants
and for individual measurements requested by the
above Government Order [25" highest hourly (25MV)
and 4™ highest 24-h (4MV) SO, concentration, 36™
highest 24-hour PM;, concentration, 19™ highest hourly
(19MV) NO, concentration and maximum daily 8-h
running average of ozone and CO] with the respective
dates of their occurrence. In accordance with the above
Government Order requirements also AOT40 for ozone
is presented. Further, numbers of exceedances of the
given air pollution limit values or target air pollution
limit values (VoL) and numbers of exceedances of air
pollution limit values including the margin of tolerance
(VoM) are given. Quarterly arithmetic means are given
instead of monthly means, as well as the number of
values from which they are calculated (X1q, Clq, ...).

The overview of heavy metals is also presented for
which air pollution limit values and target limit values
are set. The table of monthly concentrations was
updated: quarterly arithmetic averages and annual
characteristics were added.

In the tables, for each measurement the monthly
arithmetic average and the monthly frequency (Xm,



mésiéni Cetnost méfeni (Xm, mc), dale je uvedeno
denni maximum v roce s datem vyskytu (MAX. DAT),
95%  kvantil  (95%kv), 50% kvantil  (50%kv),
98% kvantil (98%kv), ptip. 90% kvantil (90%kv). Dale
je uveden rocni aritmeticky primér a smérodatna
odchylka (X, S), ro¢ni geometricky pramér a
standardni geometricka odchylka (XG, SG), pocet
méfeni vroce a doba trvani nejdelSiho souvislého
vypadku (N, dv).

Od roku 1994 je zafazena tabulka naméfenych
koncentraci tékavych organickych latek (VOC) ze
stanic CHMU, méfeni je provadéno v ramci programu
EMEP. Od roku 2000 tato sestava obsahuje i méteni
VOC na stanicich ZU, které je soudasti projektu MZSO
(Monitoring zdravotniho stavu obyvatelstva) ve vztahu
k venkovnimu ovzdusi.

Od roku 1997 je v souhrnné tabelarni sestavé také
uvedeno kontinualni méfeni skupiny aromatickych
uhlovodiki.

Rovnéz od roku 1997 je ve dvou tabulkovych sestavach
prezentovano méfeni perzistentnich organickych latek
(POP). Prvni sestava obsahuje polyaromatické
uhlovodiky (PAH), druhd sestava uvadi polychlorované
bifenyly (PCB).

1.3.2.1 Zasady prezentace dat a platnosti imisnich
charakteristik

Pro hodnoceni kvality ovzdusi v této roence byla
uplatnéna nova kritéria vypoctu podle pfilohy I
smérnice  2008/50/ES a pfilohy IV  smérnice
2004/107/ES. Tyto piilohy stanovuji cile v oblasti
kvality udaji pro posuzovani kvality vnéjsiho ovzdusi.
Dle prilohy I smérnice 2008/50/ES a pfilohy IV
smérnice 2004/107/ES lze pro hodnoceni kvality
ovzdusi pouzit Udaje pouze z méficich stanic, na
kterych byl splnén pozadavek minimalniho sbéru udajt
ve vysi 90 %, pficemz se nezahrnuji ztraty udaji v
disledku pravidelnych kalibraci nebo bézné udrzby
ptistrojové techniky. Aniz je dotéena piiloha I smérnice
2008/50/ES, tak pfi shromazd’ovani udaji a pfi
vypoctech statistickych parametri jsou uplatnéna
kritéria v piiloze XI stejné smérnice. V dusledku téchto
zmén se mohou nékteré prezentované udaje ve starSich
roCenkdch mimé li§it v porovnani s udaji
prezentovanymi v této rocence.

Namétené udaje jsou v Tabelarnim piehledu uvedeny
Vv ptipad¢, ze relativni procento primarnich dat za rok
pievysuje 16 %.

Aby  byly vypoCtené  imisni  charakteristiky
prezentovany a povazovany za platné, musi byt splnény
podminky uvedené v nésledujicich tabulkach; méteni je
rozdéleno na spojité a indikativni:

Spojité méteni

U intervald delsich nez 1 den je provedeno rozpocitani
na jednotlivé dny a poté se provadi vyhodnoceni
platnosti vypoctenych charakteristik podle podminek
uvedenych v nasledujici tabulce.

mc) are given in two subsequent lines. Further, the daily
maximum for the year and the date of occurrence
(MAX. DAT), 95" percentile (95%kv), 50™ percentile
(50%kv), and 98" percentile (98%kv), or 90th
percentile (90%kv) are given as well as the annual
arithmetic average and standard deviation (X, S),
annual geometric average and standard geometric
deviation (XG, SG), number of measurements in the
year and the length of the longest continuous shut-down
(N, dv).

Since 1994 the table presenting measured
concentrations of VOCs at CHMI stations has been
included, the measurement is carried out within the
EMEP programme. Since the year 2000 this et of tables
has included also VOC measurements at ZU stations
carried out within the project MZSO (Population Health
State Monitoring) with regard to ambient air.

Since 1997 continual measurement of aromatic
hydrocarbons has also become part of the Tabular
Survey.

The measurement of persistent organic pollutants
(POPs), presented in two tabular sets, have been
included since 1997 as well. Polyaromatic
hydrocarbons (PAHS) are included in the first set and
polychlorinated biphenyls (PCBs) in the second set.

1.3.2.1 Principles of data presentation and validity
of air pollution characteristics

New calculation criteria pursuant to Annex | to the
Directive 2008/50/EC and Annex IV to the Directive
2004/107/EC were implemented for air quality
evaluation in this yearbook. The above annexes set the
data quality objectives for ambient air quality
assessment. Pursuant to Annex | to the Directive
2008/50/EC and Annex IV to the Directive
2004/107/EC only data from the measuring stations
may be used for ambient air quality evaluation for
which the requirement for minimum data capture
amounting to 90 % is fulfilled. The requirements for the
calculation do not include losses of data due to the
regular calibration or the normal maintenance of the
instrumentation. Without prejudice to Annex | to
Directive 2008/50/EC, the criteria set in Annex Xl of
the same directive shall be used when aggregating data
and calculating statistical parameters. Due to these
changes some of the data presented in previous
yearbooks may slightly differ as compared with the data
presented in this yearbook.

The measured data are given in this Tabular Survey if
the relative share of primary data per year is greater
than 16 %.

The calculated air pollution characteristics could be
presented and regarded as valid if they fulfil the
conditions given in the following tables. There are two
types of measurement: continuous and indicative.

Continuous measurement

In intervals longer than one day recalculation is done
for individual days and then the evaluation of validity
of the calculated characteristics is carried out according
to the conditions presented in the following table.



Vstupni interval dat Vypoctena charakteristika Minimalni pocet dat
Data input interval Calculated characteristic Minimum number of data
30min 1h 2
30min 8h 12
30min 1d 36
30min 1r 15768
1h 8h 6
1h 1d 18
1h ir 7884
1d 1M 23
1d 3M 68
1d 6M 162
1d 1r 329

Indikativni méfeni

Pro ucely prezentace a vyhodnoceni platnosti
vypoctenych charakteristik je indikativni méfeni
teoreticky prevedeno na ,,spojité* méfeni rozpocitanim
podle intervalu délky odbéru vzorku do casového
rozpéti frekvence odbéru vzorku (rozpocita se do
okoli). Poté se provadi vyhodnoceni platnosti
vypoctenych charakteristik podle podminek uvedenych
Vv nasledujici tabulce.

Indicative measurement

For presentation and validity assessment of the
calculated characteristics the indicative measurement is
theoretically converted to continuous measurement by
re-calculating according to the interval of the sampling
length to the time span of the sampling frequency (re-
calculated to the surroundings). Then the validity
assessment of the calculated characteristics is carried
out according to the conditions presented in the

following table.

Vstupni interval dat
(délka odbéru vzorku/frekvence odbéru Vypoétena charakteristika Minimalni pocet dat
vzorku) o s
Data input interval (sampling Calculated characteristic Minimum number of data
length/frequency)
10min/4d 1M 27
10min/4d 3M 68
10min/4d 1r 302
10min/4d 1r 94
14d/14d M 23
14d/14d 3M 68
14d/14d 1r 302
14d/14d 1r 24
14d/1m 1M 23
14d/1m 3M 68
14d/1m 1r 151
14d/1m 1r 11
14d/3m M 23
14d/3m 3M 68
14d/3m 1r 50
14d/3m 6M 2
14d/3m 1r 4
1d/2d 1M 23
1d/2d 3M 68
1d/2d 1r 324
1d/2d 1r 165
1d/3d 1M 23
1d/3d 3M 68
1d/3d 1r 324
1d/3d 1r 110




Vstupni interval dat
(délka odbéru vzorku/frekvence odbéru Vypoétena charakteristika Minimalni pocet dat
vzorku) o s
Data input interval (sampling Calculated characteristic Minimum number of data
length/frequency)

1d/4d M 23
1d/4d 3M 68
1d/4d 1r 302
1d/4d 1r 83
1d/5d 1M 23
1d/5d 3M 68
1d/5d 1r 324
1d/5d 1r 66
1d/6d M 23
1d/6d 3M 68
1d/6d ir 324
1d/6d M 23
1d/6d 3M 68
1d/6d 1r 302
1d/6d 1r 55
1d/6d 1r 47
1m/im 1M 23
1m/lm 3M 68
Im/im 1r 324
1m/im 1r 11
7d/im M 23
7d/im 3M 68
7d/1m 1r 76
7d/1m 1r 11
7d/3m M 23
7d/3m 3M 68
7d/3m 1r 25
7d/3m 6M 2
7d/3m 1r

7d/7d M 23
7d/7d 3M 68
7d/7d 1r 302
7d/7d 1r 47

1.3.2.2 RozliSeni typem pisma

Tuéné — piekroceni imisnich limitd LV (nemusi byt
splnéna podminka povoleného poétu piekroceni TE) za
predpokladu, Zze data spliuji podminku platnosti pro
vypocet rocnich imisnich charakteristik.

Tmavé Sedy rastr — prekroéeni imisnich limita LV
véetné podminky povoleného poctu prekroceni TE za
predpokladu, Zze data spliuji podminku platnosti pro
vypocet ro¢nich imisnich charakteristik.

1.3.3 Prezentace dat o chemickém sloZeni
atmosférickych srazek a mokré depozici

V Tabelarnim piehledu je také prezentovano chemické
slozeni srazek a atmosférické depozice. Lokality, ze

1.3.2.2 Differentiation of types of letters

Bold — exceedance of air pollution limits LV (the

condition of the tolerated number TE of exceedances

needn’t be fulfilled) assuming that the data fulfil the

requirements for validity of data for calculation of the

annual air pollution characteristics.

Dark grey background — exceedance of air pollution

limits LV incl. the condition of the tolerated number

TE of exceedances assuming that the data fulfil the

requirements for validity of data for calculation of the

annual air pollution characteristics.

1.3.3 Data on chemical composition of
atmospheric precipitation and wet
deposition

The Tabular Survey also gives the chemical
composition of  precipitation and atmospheric




kterych jsou uvadéna data pro rok 2016, jsou
zachyceny na mapce, vtabulce 2.4 lze pak nalézt
podrobnéjsi udaje o stanicich (nadmotskou vysku, typy
odbéru a organizaci). Stanice jsou sefazeny podle kraji
a okrest, zahrnuta jsou data ze stanic CHMU, a dale i
ze stanic spolupracujicich organizaci CGS, VULHM a
HBU AV CR (viz obr. 1, kap. 1.2), ktera jsou dodavana
do databaze ISKO. Zahrnuta jsou také data
z prihrani¢nich oblasti Polska a Némecka.

Udaje o chemickém sloZzeni atmosférickych srazek jsou
prezentovany v tabulkach jako vysledky jednotlivych
dennich, tydennich, mésicnich, popf. nepravidelnych
analyz. Tydenni interval odpovidd mezinarodni
metodice EMEP (odbéry utery — utery). Pro méfici
programy s tydennim intervalem odbéru vzorkl jsou
uvedeny také prepoctené mésicni koncentrace.

V  Tabelarnim  pfehledu  sledovani  kvality
atmosférickych srazek a atmosférické depozice jsou
dale uvedeny tabulky, které prezentuji ro¢ni primérné
koncentrace vazené srazkovym thrnem a ro¢ni mokré
depozice pro jednotlivé stanice a méfené parametry. Pti
vypoétu mési¢nich (ro¢nich) koncentraci (depozic) se
primérnd koncentrace za tyden spadajici na rozhrani
dvou mésicu (let) vazi dennimi srazkami. Napiiklad na
ptelomu roku 2005 a 2006 se vezme koncentrace
Z tydne od 30.12.2005 do 5.1.2006 a nejprve se nasobi
srazkami spadlymi 30. a 31.12.2005. Tato depozice se
pak ptipocte k prosinci 2005 a nasledné k roku 2005.
Tataz koncentrace se pak bude nasobit srazkovym
thrnem za dny 1.-5.1.2006. Takto vypoctena depozice
se piipoéte k depozici za leden 2006 a nasledné k roku
2006.

Mefené veliCiny jsou v tabulkdch oznaceny béznymi
symboly chemického nazvoslovi, cond je naméfena
vodivost vzorku, rain oznaCuje srazkovy uhrn.
Srazkovy thrn se méfi standardni metodou pfimo na
odbérové lokalit¢ nebo, Vpiipadé CHMU, na
klimatologické ¢i srazkomérné stanici, ktera je po
strance meteorologické pokladana za reprezentativni
pro danou lokalitu.

1.4 Zajisténi kvality dat

1.4.1  Zajisténi kvality méienych dat

Imisni monitoring (IM) CHMU ma od roku 2005
Osvédéeni o akreditaci podle normy CSN EN ISO/IEC
17025. Je zkusebni laboratofi €. 1460 pro zkousky
a odbéry uvedené v Piiloze Osvédceni o akreditaci (viz
www.cai.cz v sekci Seznam akreditovanych subjekti).
Imisni  monitoring  provadi  sledovani  imisi
(znecistujicich latek ve venkovnim ovzdusi -
Vv aerosolovych casticich a atmosférickych srazkach).
Prirucka kvality a veskera dokumentace IM byly
vypracovany v souladu s vyse uvedenou normou.

Za kvalitu méfeni imisi pomoci automatickych metod a

deposition. The localities for which data are given for
2016 are depicted on the map; the table 2.4 gives more
detailed information on stations (altitude, sampling
methods and organizations). The stations are ordered
alphabetically according to the regions and districts,
included are data from the stations operated by CHMI,
and from the stations of cooperating organizations
CGS, VULHM and HBU AV CR (see fig. 1, chap. 1.2),
which are submitted to the AQIS database. Data from
boarder areas with Poland and Germany are also
included.

Data on chemical composition of atmospheric
precipitation are given in the tables as separate daily,
weekly, monthly or irregular analyses. One-week
interval complies with the international EMEP’s
methodology (Tuesday — Tuesday sampling). For the
measuring programmes with one-week sampling
interval re-calculated monthly concentrations are also
presented.

The Tabular Survey of precipitation quality and wet
deposition monitoring contains also the tables
presenting the annual average concentrations weighted
by rain amounts and the annual wet depositions given
for individual stations and measured parameters. While
calculating the monthly (annual) concentrations
(depositions) the average concentration for the week
covering the end and start of the two months (years) is
weighted by daily precipitation. For instance, at the
turn of the years 2005/2006 the concentration from the
week Dbetween 30.12.2005 and 5.1.2006 is first
multiplied by precipitation from 30. and 31.12.2005.
This deposition is then added to December 2005 and,
consequently, to the year 2005. The same concentration
is then multiplied by the total precipitation for 1.-5.1.
2006. This result deposition is added to the deposition
for January 2006 and, consequently, to the year 2006.
The measured quantities are designated in the tables by
the common chemical nomenclature symbols, cond is
the measured sample conductivity, rain is the total
precipitation. The total precipitation is measured by the
standard method directly at the sampling site or, in case
of CHMI, at a climate or precipitation station that is
considered to be meteorologically representative for the
given site.

1.4 Data quality assurance
1.4.1 Assurance of the quality of the measured data

In 2005 CHMI air pollution monitoring obtained the
Accreditation Certificate for testing laboratory No.
L 1460 accredited by the Czech Accreditation Institute
for testing and sampling listed in the Annex
Accreditation Certificate (see www.cai.cz, section
Accredited Bodies). The accreditation covers ambient
air pollution and atmospheric precipitation monitoring,
incl. sampling. The quality assurance handbook and
further air pollution monitoring documentation were
compiled in compliance with the standard
CSN/EN/ISO 17025 according to which the CHMI air
pollution monitoring has been accredited.

The quality assurance of air pollution measurements by



jejich Kkalibraci a za manuélni metody sledovani imist,
aerosoll a naslednou kontrolu kvality ziskanych dat ze
stanic CHMU odpovidaji Centralni laboratofe imisi
(CLI) v Praze, a pracovisté IM v Brng, Hradci Kralové,
Ostrave, Plzni a Usti nad Labem. Za kvalitu odbérti
atmosférickych srazek ze stanic CHMU odpovidaji
jednotlivé pobocky, za kvalitu analyz chemického
slozeni atmosférickych srazek je zodpovédna CLI.
Kvalita meéfenych dat je prabézn¢ kontrolovana
vnitinimi postupy i externimi audity.

Kontinualné¢ méfici automatické analyzatory sit¢ AIM
plynnych znecist'ujicich latek (SO,, NOy, CO, O3) jsou
vybaveny systémem kontroly rozsahu a nuly (zero-span
check) a provadi se vzdy po 23 hodinach (po 72
hodindch na stanicich bez fedicich systémil). Dvakrat
ro¢né jsou tyto kontinudlni analyzatory kontrolovany
petibodovou kalibraci pomoci pfenosného kalibratoru
kalibrovaného v KLI (Kalibra¢ni laboratof imisi
CHMU), ktera ma funkci akreditované laboratofe pro
meéfeni imisi a je referenénim pracovistém imisniho
monitoringu.

Manualni odbéry metod méfeni imisi, sledovani slozeni
aerosold a chemického slozeni atmosférickych srazek
jsou kontrolovany tzv. slepymi vzorky. Kvalita prace
chemickych laboratofi je zajiStovana a kontrolovana
dle pozadavkl pro stopovd a ultrastopova chemicka
stanoveni. Pfi pravidelnych validacich pouzivanych
metod jsou vramci vypodétu nejistot uvazovany také
nejistoty paralelnich stanoveni (véetné paralelnich
odbérit). Tento piistup zajist'uje kontrolu kvality celého
procesu.

Laboratofe  imisi  se  pravidelné  zcastiuji
mezinarodnich ~ kruhovych testi  organizovanych
Svétovou meteorologickou organizaci (WMO/GAW) a
Evropskou monitorovaci siti EMEP. Laboratofe jsou
zapojeny také do  mezindrodnich  programi
a vyzkumnych projektd.

Spravnost laboratornich stanoveni je pravidelné
kontrolovana analyzou certifikovanych referencnich
materiall.  Pfesnost laboratornich stanoveni je
vyhodnocovana z opakovanych analyz téhoz vzorku.
Relativni nejistota stanoveni zahrnuje spravnost a
piesnost laboratorniho stanoveni. Uvadéné nejistoty
jsou rozsifené nejistoty s pouzitim koeficientu rozsiteni
k=2, coz pro normalni rozdéleni odpovida
pravdépodobnosti pokryti asi 95 %. Vzhledem k tomu,
ze koncentrace mnohych analyti se pohybuji
v blizkosti meze detekce, nesmi uzivatele ptrekvapit, ze
uvadéné nejistoty méfeni jsou pomeérné vysoké.
Podrobny vypocet nejistot je uveden ve standardnim
operacnim postupu (SOP) pro kazdou metodu a
odpovidajici odbér sledované znecistujici latky.
V tabulce se jedna o rozsifenou nejistotu méfeni véetné
odbéru.

means of automated methods and their calibration, the
manual methods of air pollution, aerosols and the
subsequent quality control of the data obtained from
CHMI stations are in charge of the Central air pollution
laboratories (CLI), CHMI Prague and laboratories in
regional offices in Brno, Hradec Kralové, Ostrava and
Usti nad Labem. The quality of the measured data is
thus controlled at all levels. The quality of atmospheric
precipitation sampling from the CHMI stations is in
charge of the respective CHMI branches, the quality of
chemical analysis of atmospheric precipitation is in
charge of CHMI (CLI).

For continuous measurements within the AIM network
analyzers of gaseous pollutants (SO,, NO,, CO, O3) are
used. They are equipped with the zero-span check
system carried out in a 23-hour interval (72-hour
interval at the stations without diluting systems). Twice
a year the analyzers are checked by five-point
calibration using portable calibrator calibrated in the
CHMI Air Pollution Calibration Laboratory which has
been accredited for air pollution measurements and has
a role of a reference centre on air pollution monitoring.

Manual sampling methods for air pollution
measurements, aerosol composition monitoring and
precipitation quality are controlled with the use of
blank samples. The quality assurance and control of the
activity of chemical laboratories is carried out
according to the requirements for trace and ultra-trace
chemical determination. During regular validation of
used methods are within uncertainty estimation
involved also parallel assessment (incl. parallel
sampling). This access assures quality control of the
whole process.

Air Pollution Laboratories participate regularly in
international interlaboratory tests organized by World
meteorological organization (WMO/GAW) and the
European monitoring network EMEP. The laboratories
are involved in international programmes and research
projects.

The accuracy of laboratory determinations is controlled
regularly by the analysis of the certified reference
materials. The precision of laboratory determinations is
evaluated by repeated analyses of the same sample. The
relative uncertainty of determination covers the
accuracy and precision of laboratory determination.
The presented uncertainties are expanded uncertainties
(expansion coefficient k=2, providing a level of
confidence of approximately 95 % for normal
distribution). Due to the fact that concentrations of
many analytes range close to the margin of detection
the users should accept that the presented uncertainties
of measurements are relatively high. The detailed
description of uncertainty calculation is given in the
standard operating procedure (SOP) for each method
and the respective sampling of the monitored pollutant.
The total combined expanded measurement uncertainty
including sampling is used in the table.



Detekeni limity a vyjadieni nejistoty — manualni
metody méfeni imisi

Detection limit values and uncertainty — manual air
pollution measurement methods

Rozsifena nejistota Mez detekce Rozsah
, (v€etné odbéru) . metody do
Stanoveni (metoda) ; Margin of
Expanded uncertainty . Method range
Method R detection
(sampling included) g - M up to
[%] Ho [mg - 1]
SO, (West-Gaekova metoda / West-Gaeke method) 10 3 3
SO, (IC) 15 0.045 50
SO% (IC) 15 0.028 50
> No, (IC) 21 0.052 30
NOy 23/46 1.1 3
D NH; (FIA-BERTH) 36 0.039 4.0
bez koncentraénich trovni/
without concentration level
14
do/upto 13 pg - m™®
31
13-22 pug - m™
PMyo, PM, s 16 1.6
nad/over 22 ug - m=>
12
na/at25 pg - m®
13
na/at 50 pg - m~>
10
Benzen (PD) 29 0.10 25
Benzen (AS) 17 0.025 28
TC (OC + EC) 15 0.20 175

Detekéni limity a vyjadieni nejistoty — automatické

metody méieni imisi

Detection limit values and uncertainty — automatic air
pollution measurement methods

Znedistuiici 1atk Mez detekce Rozsifena nejistota
necFl,sO"'H,:;lma a Margin of detection Expanded uncertainty
[ng - m abs. [ng - m™] rel. [%]

SO, TEI-43 AB,C
(UV fluorescence/UV fluorescence) 2:5 3.1 13
SO, TEI-43 S
(UV fluorescence/UV fluorescence) 0.5 3.1 13
NO TEI-42,C 10 15 13
(chemiluminiscence/chemiluminescence) ) '
NO TEI-42 S
(chemiluminiscence/chemiluminescence) 0.2 15 13
NO ESA-AC32M
(chemiluminiscence/chemiluminescence) 12 15 13
NO, TEI-42 ,C 2.0 15 13
(chemiluminiscence/chemiluminescence) ) '
NO, TEI-42 S
(chemiluminiscence/chemiluminescence) 0.4 15 13
NO, ESA-AC32M
(chemiluminiscence/chemiluminescence) 2.0 15 13
NO, TEI-42,C 2.0 15 13




Znecist'ujici latka
Pollutant

Mez detekce
Margin of detection

Rozsiiena nejistota

Expanded uncertainty

[ng - m™ abs. [ug - M~ rel. [%]
(chemiluminiscence/chemiluminescence)
NO, TEI-42 S
(chemiluminiscence/chemiluminescence) 0.4 15 13
NO, ESA-AC32M
(chemiluminiscence/chemiluminescence) 2.0 15 13
CO TEI-48 C,S (IR korelaéni spektrometrie/
IR correlation spectrometry) 120 120 13
O3 TEI-49, C (UV absorp¢ni fotometrie/ 20 48 15
UV absorption photometry) ) )
PMyq FH62IR (radiometrie/radiometry) 2 20
PM,, ESA-MP101M 05
(radiometrie/radiometry) )
BTX Chrompack, Syntech, ESA-VOC71 (plynova 0.2 0.2 25
chromatografie/gas chromatography) ) '

Detekeni limity a vyjadieni nejistoty — Castice,

stopové prvky a organické slouceniny v ovzdusi

Detection limit values and uncertainty — particles,
trace elements and organic compounds in the air

Rozsifend nejiS-tOta (Véetn_é oQbéru) Mez detekce Koncentraéni uroven
Metoda Expanded uncertainty (sampling included) . . -
Method abs. rel. Margin o'f de_tsectlon Concentr'atlczsn level
e m—3] [%6] [ng - m™] [ng - m~]
2.4 14 bez udani/
without giving
2.8 31 do/up to 13
PMyo, PM, 5 2.8 16 1.6 13-22
35 12 nad/over 22
3.3 13 na/at 25
4.9 10 na/at 50
Prvek Rozsah metody do M_ez detekce_ M_ez detekce_
Element Method range up to Margin of Qetectlon Margin of Ejetectlon
3 1 3
[ng -m"] [ng - I'T* [ng - m°] **
As (ICP-MS) 362 0.070 0.025
Cd (ICP-MS) 362 0.005 0.002
Co (ICP-MS) 362 0.008 0.002
Cr (ICP-MS) 362 0.299 0.054
Cu (ICP-MS) 362 0.233 0.055
Fe (ICP-MS) 362 2.787 0.520
Mn (ICP-MS) 362 0.033 0.007
Ni (ICP-MS) 362 0.084 0.021
Pb (ICP-MS) 362 0.012 0.003
Se (ICP-MS) 362 0.241 0.087
V (ICP-MS) 362 0.008 0.002
Zn (ICP-MS) 362 0.858 0.155

mez detekce analytu v mineralizatu

** mez detekce analytu na filtru pfi cca 55 m®

prosatého vzduchu (v pfipadé zpracovani filtri po

dvou je piiblizny objem vzduchu 110 m?)

* margin of detection of the analyte in mineralizate

** margin of detection of the analyte on the filter at
approx. 55 m* of the sucked air (in case of filter
pairs processing is the air amount approx. 110 m®)




Standardni nejistota
analyzy na hladiné | Standardni nejistota (véetné odbéru) na Rozsifena nejistota na
Prvek 'LV hlad'iné Ly . hladiné LV .
Analysis standard Standard uncertainty (incl. sampling) Expanded uncertainty
Element uncertainty level LV level LV
level LV [%0] [96]
[%0]

As 10 11 21

Cd 13 14 28

Co 21 22 43

cr 34 40 80

cu’ 15 17 35

Fe' 17 18 36

Mn” 13 14 28

Ni 11 12 25

Pb 8 8 17

Se” 13 19 37

A 21 21 43

zn’ 20 23 47

" prostfedni koncentraéni interval (nemaji imisni limit) “ mean concentration level (without limit value)
Organicks sloutenina Metoda M_ez detekce_ Rozsifena nejis_tota (_vé. odbéru_)
Organic compound Method Margin of d_e3tect|on Expanded uncertainty (incl. sampling)
[ng - m ]* [%0]
fluoren GC-MS 0.192
fenanthren GC-MS 0.568
anthracen GC-MS 0.033
fluoranthen GC-MS 0,072
pyren GC-MS 0,028
benzo[a]anthracen GC-MS 0.019
chrysen GC-MS 0.019
do 40 %

benzo[b]fluoranthen GC-MS 0.053
benzo[k]fluoranthen GC-MS 0.017
benzo[a]pyren GC-MS 0.020
indeno[1,2,3-cd]pyren GC-MS 0.034
dibenz[a,h]anthracen GC-MS 0.023
benzo[ghi]perylen GC-MS 0.039
coronen GC-MS 0.022

*  mez detekce analytu pri cca 55 m° prosatého vzduchu ~ * margin of detection of the analyte at approx. 55 m® of

the sucked air

Organic.ké sloucenina Metoda Mal\gi(;z cﬂe(tjilt(g;ion Ex;?:;;;zezz:e?tl;:r?:; ((i‘rlmf:-l .0 sflabrglp;llli)r1g)
Organic compound Method 3

[ng - mT* [%]
etan GC-FID 22.04 9.0
eten GC-FID 26.14 13.9
propan GC-FID 17.06 9.1
propen GC-FID 8.87 5.0
2-methylpropan GC-FID 3.82 8.1
butan GC-FID 9.83 9.0
trans-but-2-en GC-FID 5.49 12.3
but-1-en GC-FID 431 15.1




cis-but-2-en GC-FID 1.66 7.9
2-methylbutan GC-FID 3.86 7.8
pentan GC-FID 2.80 9.1
1,3-butadien GC-FID 0.93 10.5
trans-pent-2-en GC-FID 1.64 8.9
pent-1-en GC-FID 2.03 6.0
2-methylpentan GC-FID 2.60 9.5
hexan GC-FID 1.75 10.4
isopren GC-FID 1.10 11.2
heptan GC-FID 3.23 6.9
benzen GC-FID 4.68 5.0
2,2,4-trimethylpentan GC-FID 1.45 124
oktan GC-FID 5.73 8.3

toluen GC-FID 2.39 6.0
ethylbenzen GC-FID 1.03 5.8
m,p-xylen GC-FID 5.07 7.9
o-xylen GC-FID 1.31 6.7
1,3,5-trimetylbenzen GC-FID 0.98 4.8
1,2,4-trimetylbenzen GC-FID 1.41 8.0
1,2,3-trimetylbenzen GC-FID 1.30 7.7

*

Detekéni limity a vyjadieni nejistoty — sledovani
chemického sloZeni atmosférickych srazek

mez detekce analytu pri okamzitém odbéru vzduchu

*

Detection limit values and uncertainty — precipitation
quality monitoring

Rozsii‘ena nejistota

conductivity

Metoda (véetné odbéru) Mez detekce Rozsah metody do
Method Expanded uncertainty Margin of detection Method range up to

(sampling included)

pH 0.311 8
Relativni rozsifena nejistota
v o " Mez detekce Rozsah metody do

Metoda _ (veetn¢ odbéru) Margin of detection Method range up to
Method Relative expanded uncertainty 1S - cm ] [nS - cm ]

(sampling included) a "

[%]

vodivost 19 0.127 500

Rozsifena nejistota (v¢. odbéru)

Mez detekce

Rozsah metody do

Metoda Expanded uncertainty (incl. sampling) Margin of detection Method range up to
Method o -1 =1
[%0] [ng - 1] [mg - 1]
F (IC) 29 1.8 4.2
CI (IC) 23 6.1 25
NO; (IC) 8 12.6 21
so? (IC) 11 46.4 21
Na(AAS) 31 4 10




K (AAS) 46 10 10
Mg (AAS) 34 1 10
Ca (AAS) 44 17 10
NH; (FIA-BERTH) 16 19 4.0
As (ICP-MS) 34 0.051 0.5
Cd (ICP-MS) 37 0.004 0.5
Cr (ICP-MS) 33 0.032 0.5
Cu (ICP-MS) 24 0.144 0.5
Co (ICP-MS) 33 0.006 0.5
Fe (ICP-MS) 65 5.046 0.5
Mn (ICP-MS) 24 0.030 05
Ni (ICP-MS) 49 0.053 05
Pb (ICP-MS) 23 0.014 05
Se (ICP-MS) 119 0.107 05
V (ICP-MS) 20 0.012 05
Zn (ICP-MS) 48 0.583 05

1.4.2 Kontrola a autorizace imisnich dat

Revize imisnich dat dodavanych do odd. Informaéni
systém kvality ovzdusi (ISKO) je provadéna v souladu
S Provoznim fadem statni imisni sit¢ a Provoznim
fadem datové spravy imisnich udaji ISKO.

Revize vysledkti méfeni je dvoustupniova. Za revizi
vysledkti méfeni 1. stupné odpovida spravce oblastni
sit¢ a provadi se zpravidla v mésicnim cyklu pred
pfedanim ¢i potvrzenim spravnosti imisnich dat pro
odd. ISKO CHMU. Revize vysledkii méfeni II. stupné
je provadéna vodd. ISKO =za jednotliva Cctvrtleti
probihajiciho roku.

V obou revizich se uplatiiuji prvky formalni a logické
kontroly, které vedou k odhaleni a vylouéeni vysledkt
zatizenych zejména hrubymi chybami, které by mohly
citelné ovlivnit a snizit kvalitu statistickych
charakteristik souboru dat.

V ramci revize vysledkli méfeni II. stupné se s vyuzitim
databazové aplikace provadi vyhledani nevérohodnych
udaju z aktualné ulozenych celorepublikovych souborti
dennich primérd imisnich dat.

Po dokonceni sbéru imisnich dat a jejich nahrani do
databaze ISKO za stanovené obdobi oznami spravce
imisni agendy tuto  skuteCnost pracovnikovi
povéienému kontrolou dat.

Vyhledani neveérohodnych udaju z aktualné ulozenych
celorepublikovych soubort dennich priimérti imisnich
dat se prvotné provadi pomoci databazové aplikace.
Tato matematicko-statisticky podlozena aplikace
vyhledava podeziela data, ke dnlim s podezielymi tdaji
jsou vypsany denni priméry a data péti pfedchozich a
péti nasledujicich dni véetné vypisu dennich priméri
na sedmi dalSich geograficky nejblizsich stanicich pro
stejné rozpéti dni. Aplikace je automaticky spousténa

1.4.2 Air pollution data control and validation

Air pollution data submitted to AQIS are checked in
compliance with the Operation rules of the National air
pollution network and the Operation rules of AQIS air
pollution data administration.

The measured results are checked twice: the first,
monthly control is in charge of the regional network
administrator. This is done prior to data affirmation or
supply to AQIS, CHMI. The second control is
implemented by AQIS, and namely for each quarter of
the current year.

Both procedures are based on the control of formal and
logic parameters aimed at the detection and elimination
of gross errors which could affect and lower the quality
of statistical characteristics of the data file.

Within the second control of the measured results
unreliable data are detected from the currently stored
national files of daily averages of air pollution data
using the database application.

After the finished collection of air pollution data for the
given period and their input into AQIS database the air
pollution data administrator reports this to the
researcher responsible for the control of data.

The primary detection of unreliable data in the newly
stored national files of daily averages of air pollution
data is carried out by using the database application.
This procedure based on mathematical and statistical
methods detects suspicious data; the days with
suspicious data are supplemented by daily averages and
data on five preceding and five subsequent days incl.
the daily averages at other seven nearest stations for the
same time span. The application is launched




pfi kazdé aktualizaci databaze ISKO (tj. po nahrani
novych dat, opravé jiz uloZenych dat, apod.) a jeji
vystup ve formé& stranky html je Kk dispozici
pracovnikovi  povéfenému  provadénim  kontroly
vérohodnosti ulozenych dat.

Kromé zékladni databazové aplikace jsou dalSimi
postupy pfi verifikaci dat metody zpracované pro
ISKO2, které jsou k dispozici pracovnikovi kontroly
imisnich dat.

Pracovnik povéfeny kontrolou dat na zakladé vysledka
verifikace kontaktuje dodavatele dat a vyzada si
ovéfeni podezielych dat a ptipadny souhlas s jejich
vyloucenim z databaze.

Dodavatel posle opravena data spravci dat ISKO, ktery
opravena data ulozi do databaze.

V nékterych pripadech jsou podezield data, potvrzena
dodavateli jako chybna, pracovnikem povéfenym
provadénim kontroly dat oznacena kédem chyby a jsou
zaslana spravci databaze k vyfazeni. V soucasné dobé
je mozné vyuzit aplikaci pro evidenci chybovych
hodnot, kde jsou podezielé hodnoty odstranovany
z datovych tabulek databidze ISKO a pfevedeny do
chybovych tabulek. Zaznam o takovychto piesunech je
archivovan.

Flagy (priznaky) jsou oznaceny koncentrace, které byly
naméfeny v dobé, kdy se v okoli stanice vyskytla
neobvykla udalost, pfipadné¢ neobvyklé udalosti byly
zjistény béhem odbéru nebo analyzy.

Rozsah ovlivnéni méfeni na stanici je individualni dle
povahy konkrétniho mistniho ovlivnéni. Za jiz zna¢né
ovlivnéni ro¢nich charakteristik povazujeme v této
ro¢ence vyskyt flagh platnych dat nad 2 %, tj. pokud je
minimalni pocet koncentraci oznacenych flagy z
celkového poctu naméfenych koncentraci na stanici
roven nebo vétsi nez 2 %.

Po ukonceni ro¢niho sbéru provadi pracovnik povéteny
kontrolou spravnosti dat i kontrolu vérohodnosti vSech
naméfenych i vypoctenych (agregovanych) imisnich
dat ptekracujicich imisni limity.

automatically upon each AQIS database update (i.e.
input of new data, correction of the stored data etc.) and
its output in the form of html page is given at disposal
of the researcher responsible for the reliability control
of the stored data.

In addition to the basic data application there are
further methods of data verification developed for
AQIS2, which are given at disposal of the researcher
responsible for the control of air pollution data.

The researcher responsible for the control of data
considers the results of verification and then contacts
the data supplier and requests the verification of
suspicious data and, if necessary, the approval to
eliminate the data from the database.

The supplier sends the corrected data to the AQIS data
administrator who stores the corrected data to the
database.

In some cases the suspicious data, confirmed by the
suppliers as erroneous, are identified by the respective
researcher responsible for data control with error codes
and are sent to the database administrator for
elimination. At present the application for recording the
error values can be used; the suspicious values are
eliminated from the AQIS database tables and
transferred to error tables. The records about such
transfers are archived.

Flags are used for the indication of the concentrations
measured at the time when unusual events occurred
near the station, or unusual events were detected during
the sampling or analysis.

The extent of the influence on the station measurements
is individual according to the nature of the particular
local influence. As a significant influence upon the
annual characteristics is considered in this yearbook the
occurrence of the flags in valid data over 2 %, i.e. if the
minimum number of the flagged concentrations of the
total number of measured concentrations at the station
is equal to or greater than 2 %.

After the collection of data for the period of one year
the researcher responsible for the control of data
accuracy carries out also the control of reliability of all
measured and calculated (aggregated) air pollution data
exceeding the limit values.



