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IX. ATMOSFERICKA DEPOZICE NA
UZEMi CESKE REPUBLIKY

Atmosféricka depozice je tok latek z atmosféry
k zemskému povrchu (Brani§, Hinova 2009). Jed-
na se o vyznamny proces prispivajici k samocisténi
ovzdusi, na druhé strané je vSak vstupem znecistu-
jicich latek do jinych slozek prostiedi. Atmosféric-
ka depozice ma slozku mokrou a suchou. Slozka
mokra je spojena s vyskytem atmosférickych sra-
zek (depozice vertikalni: dést’, snih; horizontalni:
mlha, namraza), a je tedy epizodicka. Slozka sucha
predstavuje depozici plynt a Castic riznymi me-
chanismy a probiha neustale.

Kvantifikace celkové atmosférické depozice
je velmi dulezita pro studium jejich ucinki na
ptirodni prostiedi. Stanoveni jednotlivych kom-
ponent se vyznamné lisi vzhledem k obtiznosti
metody a spolehlivosti ziskanych vysledka. Re-
lativné nejsnadnéji métitelna je mokra vertikal-
ni depozice (Krupa 2002), zatimco metoda pro
primé meéteni suché depozice neni k dispozici,
a je tedy nutné ji odhadovat za pouziti riznych,
zpravidla pomérné¢ komplikovanych, pfistupt
(Wesely, Hicks 2000; Kumar et al. 2008). Zda-
leka nejobtizngji kvantifikovatelnou slozkou
atmosférické depozice je ovSem depozice hori-
zontalni (napft. Krupa 2002; Klemm, Wrzesinsky
2007), ktera se méfi pouze vyjimecne, a realna
depozice byva vétsinou vzhledem k této slozce
znacné podhodnocena (Bridges et al. 2002; Ha-
nova et al. 2011). CHMU se dlouhodobé vénuje
zptesnovani depozic¢nich toki s cilem dosdhnout
vysledki blizicich se co nejvice depozici realné
(Htnova et al. 2016). Jednim z diléich cilii pak
je i identifikace oblasti permanentné zatizenych
vysokou atmosférickou depozici vybranych latek
(Hunova et al. 2019).

Atmosféricka depozice vétsiny sledovanych latek
se v Evropé za poslednich dvacet let vyznamné
snizila, v fadé regiont vsak stale zistava problé-
mem (EEA 2011). Na tizemi CR se chemické slo-
zeni atmosférickych srazek a atmosféricka depozi-
ce sleduji dlouhodobé na pomérné znacném poctu
lokalit. Dlouhodobé ¢asové trendy i zmény v pro-
storovém sloZeni majoritnich slozek depozice, tedy
siry a dusiku, jiz byly publikovany (Hunova et al.
2004;2014).

V souvislosti se zavedenim nové barevné skaly
v imisnich mapach (viz kap. 1.1) byla upravena
i barevna skala pro vizualizaci atmosférické depo-
zice. Latky prezentované v kapitole atmosférické
depozice nemaji limity, tak jak je tomu v piipade
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Atmospheric deposition refers to the flux of substan-
ces from the atmosphere to the surface of the Earth
(Branis, Hunova 2009). This is an important process
contributing to self-purification of the air, on the other
hand, however, it is responsible for input of pollutants
into other components of the environment. Atmosphe-
ric deposition has both wet and dry components. The
wet component is connected with the occurrence of
atmospheric precipitation (vertical deposition: rain
and snow, and horizontal deposition: fog and rime)
and is thus episodic in character. The dry component
corresponds to the deposition of gases and particles
by various mechanisms and occurs continuously.

Quantification of total atmospheric deposition is very
important for studying its impact on the natural en-
vironment. Determination of the individual compo-
nents differs substantially in relation to the difficulty
of the method and reliability of the obtained results.

Wet vertical deposition is relatively the easiest to
measure (Krupa 2002), while no method is availab-
le for measuring direct dry deposition and thus this
quantity must be estimated by using various, usually
quite complicated approaches (Wesely, Hicks 2000,

Kumar et al. 2008). However, horizontal deposition
is by far the most difficult component of atmospheric
deposition to measure (e.g. Krupa 2002; Klemm, Wr-
zesinsky 2007), and this component is measured only
exceptionally, where real deposition of this compo-
nent is mostly substantially underestimated (Bridges
et al. 2002; Himovda et al. 2011). The Czech Hydro-
meteorological Institute has long been focusing on the
specification of deposition fluxes in order to achieve
results as close as possible to real deposition (Himovd
et al. 2016). One of the goals is to identify areas per-
manently affected by high atmospheric deposition of
selected substances (Hunova et al. 2019).

The atmospheric deposition of most monitored sub-
stances in Europe has decreased substantially over
the past twenty years but still remains a problem in
anumber of regions (EEA 2011). In the territory of the
Czech Republic, the chemical composition of atmo-
spheric precipitation and of atmospheric deposition
has been monitored for a long time at velatively nume-
rous localities. Long-term temporal trends and chan-
ges in the spatial distribution of the majority compo-
nents of deposition, i.e. sulphur and nitrogen, have
already been published (Himova et al. 2004; 2014).

In relation to the introduction of a new colour sca-
le in the pollution maps (see Chap. I.1) the colour
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imisi. Z tohoto diivodu byla zvolena odlisna barev-
na Skala za ucelem vétsi prehlednosti depozi¢nich
map.

V roce 2018 byla do databaze Informacniho systé-
mu kvality ovzdusi (ISKO) dodana data o chemic-
kém slozeni atmosférickych srazek celkem ze 37
lokalit v CR (14 lokalit, na kterych zajist'uje méteni
CHMU, 10 CGS, 8 VULHM, 2 HBU AV CR a po
jedné UH AV CR, UVGZ AV CR a GLU AV CR).
Dale byla dodana data ze 6 polskych lokalit (orga-
nizace GIOS) v ptihraniénich oblastech (tab. IX.4).
Lokality véetné méticiho programu jsou zobrazeny
na mape obr. IX.1 (s vyjimkou dvou lokalit lezicich
v Polsku, které se s ohledem na svou polohu ne-
vesly do prezentovaného vyiezu). Stanice CHMU
mefi ve vétsing pripadi Cisté srazky v tydennim
intervalu (z mési¢niho intervalu na tydenni presly
v roce 1996 v souladu s mezinarodni metodikou
programu EMEP). Dale byly v obdobi 1997-2010
provadény tydenni odbéry srazek typu ,.bulk®
(s blize nedefinovatelnym obsahem prasného spa-
du) na analyzu tézkych kovt. Od roku 2011 se ana-
lyzy tézkych kovii provadéji na stanicich CHMU
z Cistych srazek a odbéry typu ,,bulk® byly zruseny
(s vyjimkou Narodni atmosférické observatore Ko-
Setice). Na lokalitach ostatnich organizaci se méfi
v mésiénich (popf. nepravidelnych) intervalech
koncentrace ve srazkach typu ,.bulk® na volné plo-
Se, popt. pod korunami stromu (tab. 1X.4).

Pro znédzornéni depozi¢nich poli byly vybrany
ionty v souvislosti se zavaznosti jejich plsobeni
na slozky zivotniho prostiedi, konkrétné SO; —S,
NO;-N, NH;-N, H" (pH), CI', Pb*, Cd*" a Ni*".
Mapy mokré depozice jednotlivych iontd byly
vytvofeny z pole koncentraci iontll ve srazkach
(na zakladé prameérnych roc¢nich koncentraci
vazenych srazkovym uhrnem vypoctenych z na-
métfenych 0daji) a z pole ro¢nich srazkovych
uhrnt, které bylo vytvofeno na zaklade Gdaju ze
750 srazkomérnych stanic se zohlednénim vlivu
nadmotské vysky na mnozstvi srazek. Pfi tvorbé
poli mokré depozice se na jednotlivych stanicich
dava prednost vysledkiim analyz Cistych srazek
pred odbéry srazek s prasnym spadem ,bulk®
a tydennimu intervalu odbéru pied mési¢nim od-
bérem. Data ze siti stanic, kde méfeni zajist'uje
CGS, VULHM a GIOS, zaloZzenych na mésic-
nich odbérech srazek s prasnym spadem ,,bulk®
(tab. IX.4), jsou pro tvorbu map mokré depozice
upravena empiricky ziskanymi koeficienty vyja-
dtujicimi pomér jednotlivych iontd ve vzorcich
srazek typu ,,wet-only” a ,bulk® (hodnoty pro
jednotlivé ionty v rozmezi 0,74 pro NH; az 1,06
pro H"). Skute¢nost, Ze v piipadé kationtd H" je po-

scale for visualisation of the atmospheric depositi-
on has also been modified. The substances presen-
ted in the atmospheric deposition chapter have no
limit values as in the case of pollution. Therefore,
another colour scale has been chosen to improve
a clarity of the depositions maps.

Data on the chemical composition of atmospheric
precipitation were provided to the Air Quality Infor-
mation System (AQIS) in 2018 from 37 locations in
the Czech Republic (14 locations where CHMI per-
forms measurements, 10 CGS, 8 VULHM 2 HBU
AV CR, and one each UHAV CR, UVGZ AV CR and
GLU AV CR). Further, data were provided from 6
Polish locations (the GIOS organisation) in border
areas (Tab. IX 4). The locations together with the
measuring program are indicated in the map in Fig.
IX'1 (except for two locations in Poland situated
outside the presented area). In most cases, CHMI
stations measure net precipitation at weekly inter-
vals (changed from monthly intervals to weekly in
1996 in accordance with international EMEP Pro-
gramme methodology). Further, weekly precipitati-
on of the “bulk” type (with undefined dust fallout
content) was collected in the 1997-2010 period for
heavy metal analyses. Since 2011, heavy metals have
been analysed at CHMI in net precipitation and the
“bulk” type sampling was discontinued (except the
National Atmospheric Observatory Kosetice). At the
locations of other organisations, concentrations are
measured at monthly (possibly irregular) intervals
for the “bulk” type precipitation in open areas or
under the crowns of trees throughfall (Tab. IX.4).

To demonstrate deposition fields, relevant ions
were selected in relation to the severity of their im-
pact on components of the environment, specifically
SO; =S, NO;—N, NH,-N, H (pH), Cl', Pb’", Cd""
and Ni°'. Maps of wet deposition of individual ions
were created from the fields of ion concentrations
in precipitation (on the basis of the average annual
concentrations of weighted total precipitation cal-
culated from the measured data) and from the fields
of total annual precipitation on the basis of data
from 750 precipitation gauging stations, taking
into account the effect of altitude on the amount
of precipitation. In creating fields of wet deposition
at the individual stations, the results of analysis of
net precipitation are preferred over “bulk” sam-
ples of precipitation with dust fall-out and weekly
sampling is preferred over monthly sampling. Data
from the network of stations where measurements
are performed by CGS, VULHM and GIOS, based
on monthly collection of “bulk” samples of preci-
pitation with dust fallout (Tab. IX 4), for creation
of wet deposition maps are modified by empirical
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Tab. IX.1 Praimérné hodnoty depoziénich toka S, N a H v Ceské republice, 2018
Tab. IX.1 Average deposition fluxes S, N and H in the Czech Republic, 2018

Prvek / Element Depozice / Deposition g.m=rok™ / g.m 2 year”’ keq.ha™".rok™ / keq.ha™".year™
S (S0%) mokra / wet 0.186 0.116
S (SO sucha / dry 0.252 0.157
S celkova / total 0.439 0.274
N (NO3) mokré / wet 0.204 0.146
N (NH3) mokra / wet 0.303 0.216
N (NO,) sucha / dry 0.225 0.160
N celkova / total 1.022 0.730
H (pH) mokra / wet 0.004 0.037
H (SO,, NOy) sucha / dry 0.032 0.316
H celkova / total 0.036 0.353

meér vetsi nez 1, lze vysvétlit tak, ze pevné Castice
obsazené ve vzorcich typu ,,bulk” reaguji s vodiko-
vymi kationty, ¢imz se jejich koncentrace snizuje
(Ranalli et al. 1997).

Pro siru, dusik, vodikové ionty, olovo a kadmi-
um jsou uvedeny kromé map mokré depozice
také mapy suché depozice. Mapy celkové roéni
depozice jsou uvedeny pro siru, dusik a vodiko-
vé ionty.

Sucha depozice siry a dusiku byla spoctena na za-
kladé poli primérnych ro¢nich koncentraci SO,
a NOy pro CR a depozi¢nich rychlosti pro oxid si-
ficity 0,7 cm.s™, resp. 0,35 cm.s™ a oxidy dusiku
0.4 cm.s™, resp. 0,1 cm.s™ pro tizemi s lesnimi po-
rosty, resp. Uzemi bezlesé (Dvorakova et al. 1995).

Sectenim map mokré a suché depozice siry a dusi-
ku byly vytvoreny mapy celkové depozice. Mapa
mokré depozice vodikovych iontd vznikla na za-
kladé¢ naméfenych hodnot pH ve srazkach. Mapa
suché depozice vodikovych iontl odpovida depo-
zici plynti SO, a NOy na zakladé stechiometrie za
predpokladu jejich kyselé reakce v prostiedi. Mapa
celkové depozice vodikovych iontti vznikla souc-
tem map depozice mokré a suché.

Primérné hodnoty depozicnich tok S, N a H za
rok 2018 jsou uvedeny v tab. IX.1.

Mapové zobrazeni podkorunové depozice siry bylo
vytvoreno pro mista s porosty na zakladé pole kon-
centraci siry v podkorunovych srazkach (tzv. throu-
ghtall) a z verifikovaného pole srazek procentualné
modifikovaného mnozstvim srazek naméfenym
pod porosty na jednotlivych stanicich (v rozsahu
49-90 % srazkového uhrnu na volné plose pro rok
2018). Podkorunova depozice obecné zahrnuje
mokrou vertikalni a horizontalni depozici (z mlh,
nizkych oblacnosti a z namraz) a suchou depozici
¢astic a plyna v porostech. Pro siru, pro kterou je

coefficients expressing the ratios of the individual
ions in samples of the “wet-only” and “bulk” pre-
cipitation types (values for the individual ions in
the range from 0.74 for NH, to 1.06 for H' ). The
fact that the ratio is greater than 1 for the H ion can be
explained by the fact that solid particulates contained
in “bulk’ type samples react with hydrogen cations, re-
ducing their concentrations (Ranalli et al. 1997).

In addition to maps of wet deposition, maps of dry
deposition are also included for sulphur, nitrogen,
hydrogen ions, lead and cadmium. Maps of total
annual deposition are depicted for sulphur, nitro-
gen and hydrogen ions.

Dry deposition of sulphur and nitrogen was calcula-
ted on the basis of the fields of the annual average
concentrations of SO, and NOy for the Czech Re-
public and the deposition rate for sulphur dioxide of
0.7 cm.s™ or 0.35 cm.s™ respectively and nitrogen oxides
of 0.4 em.s” or 0.1 cm.s” respectively for forested or
treeless areas respectively (Dvordkova et al. 1995).

A map of total deposition was created by sum up
the maps of wet and dry deposition of sulphur and
nitrogen. The wet deposition map was created on
the basis of the measured pH values of the preci-
pitation. The map of wet deposition of hydrogen
ions corresponds to the deposition of SO, and NOy
on the basis of the stoichiometry, assuming acidic
reactions in the environment. The total hydrogen
deposition map was created by summation of the
maps of wet and dry deposition.

Tab. IX.1 lists the average values of the deposition
fluxes of S, N and H for 2018.

Map view of the throughfall of sulphur was prepared
Jfor forested areas on the basis of the sulphur con-
centration fields for throughfall precipitation and
from the verified precipitation field, modified by the
percentage amount of precipitation measured under
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Tab. I1X.2 Odhad celkové roéni depozice uvedenych slozek na plochu Ceské republiky (78 841 km?)

v tunach, 2018

Tab. IX.2 Estimate of the total annual deposition in the Czech Republic (78,841 sq. km) in tonnes, 2018

DEPOZICE / DEPOSITION [t]
mokra / wet sucha / dry celkova / total
S 14 682 19 899 34 581
N (ox) 16 073 17 709 33782
N (red) 23892 - -
N (ox + red) 39 965 - 57 674
H* 296 2509 2 863
Pb 37 28 -
Cd 1.3 1.3 -

vnitini kolobéh porosty zanedbatelny, by méla byt
dobrym odhadem depozice celkové.

Pole suché depozice olova a kadmia obsazenych
v aerosolu byla pripravena z poli koncentraci téch-
to kovil v ovzdusi (resp. na zaklad¢é imisniho pole
ro¢niho priméru koncentraci PM,, a hodnot inter-
polace IDW podili prislusného kovu v prachu). Pro
hodnotu depozi¢nich rychlosti pro kadmium obsa-
7ené v aerosolu byly pouzity hodnoty 0,27 cm.s™
pro les a 0,1 cm.s™ pro bezlesy terén, pro olovo
0,25 cm.s™ pro les a 0,08 cm.s™ pro bezlesy terén
(Dvorakova et al. 1995).

Ke kontrole dat o kvalité srazek se rutinné pouziva
vypocet latkové bilance ionti. Rozdil sumy kationi
a sumy anionu ve vzorku by mél spliiovat povolena
kritéria, ktera se mirné 1isi u jednotlivych organiza-
ci. Dale se pouziva kontrola porovnanim vypodita-
né a naméfené vodivosti, jenz musi také spliiovat
povolena kritéria. Provadi se i kontrola analyzou
slepych laboratornich vzorkli a dale se pribézné
sleduji a vyhodnocuji slepé stanovistni vzorky, kte-
ré umoznuji kontrolu prace pti odbérech a kontrolu
probihajicich zmén vlivem transportu, manipulace,
skladovani a tpravy vzorku pted vlastni chemic-
kou analyzou.

Vysledky

Rok 2018 byl srazkové silné podnormalni. V pra-
méru na izemi CR spadlo 518 mm srazek, coz pred-
stavuje 76 % dlouhodobého normalu 1981-2010.
Oproti roku 2017 (680 mm) byl srazkovy thrn vy-
razné niz§i. Niz$i srazkové uhrny se projevily i na
snizeni mokré atmosférické depozice vsech sledo-
vanych latek.

Mokra depozice siry poklesla po roce 1998 pod
hodnotu 50 000 t a dale klesala az do roku 1999.
V letech 1999-2005 hodnoty zistavaly viceméné
na urovni roku 1999 s vyjimkou nizSich depozic

the forests at the individual stations (for the range
of 49-90% of the total precipitation in open areas
in 2018). Throughfall deposition generally includes
wet vertical and horizontal deposition (from fogs,
low clouds and rime) and dry deposition of partic-
les and gases in forests. This should provide a good
estimate of total deposition for sulphur for which in-
ternal deposition in forests is negligible.

The fields of dry deposition of lead and cadmium
contained in PM were prepared from the concentra-
tion fields of these metals in the air (or on the basis
of pollution value fields for the annual average PM,,
concentrations and the values of IDW interpolation
of the fraction of the individual metal in the dust). For
deposition rate for cadmium contained in PM, values
of 0.27 cm.s™ for forests and 0.1 cm.s” for treeless
terrain were used, for lead 0.25 cm.s™ for forests and
0.08 cm.s™ for treeless terrain (Dvorckovd et al. 1995).

lon balance calculation is routinely used to check the
precipitation data quality. The difference between
the sum of the cations and sum of the anions in the
sample should comply with the permitted criteria,
which differ slightly for the individual organisati-
ons. Further, the results are checked by comparis-
on of the calculated and measured conductivities
which must also comply with the permitted criteria.
A check is also performed by analysis of laboratory
blank samples and blank site samples are regularly
monitored and evaluated, this enables checking of
work during sampling and checks of changes cau-
sed by transport, handling, storage and treatment of
samples before the actual chemical analysis.

Results

Precipitation in 2018 was substantially subnormal.
On an average, 518 mm of precipitation fell on the
territory of the Czech Republic representing 76%

of the long-term normal (for 1981-2010). Compa-
red to 2017 (680 mmy), the precipitation total was
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v roce 2003, kdy byl zaznamenan vyrazné podnor-
malni srazkovy uhrn (516 mm, tj. 77 % dlouhodo-
bého normalu). Sestupny trend pokracoval od roku
2004 do soucasnosti. V roce 2018 hodnota mokré
roéni depozice siry na tizemi CR (tab. IX.2) dale
klesla na 14 682 t (oproti 16 546 t v roce 2017).
Nejvyssich hodnot mokré depozice siry bylo v roce
2018 dosazeno v horskych oblastech, a to v Mo-
ravskoslezskych Beskydech, v Jesenicich a Krko-
nosich (obr. [X.2).

Také u suché depozice siry doslo mezi lety 1997
a 2000 k vyraznému poklesu. V nasledujicich le-
tech jiz pole suché depozice zistavalo viceméné na
podobné Grovni (obr. 1X.20), a to v souladu s urov-
ni koncentrace oxidu sifi¢itého v pfizemni atmosfé-
fe. Sucha depozice siry ¢inila v roce 2018 na uzemi
CR 19 899 t (tab. IX.2) a nejvyssich hodnot doséh-
la na Gizemi Krusnych hor a aglomerace O/K/F-M
(obr. 1X.3).

Pole celkové depozice siry vznika souctem mokré
a suché depozice siry a vykazuje celkovou tGrovern
depozice siry odpovidajici hodnoté 34 581 t siry na
plochu CR pro rok 2018 (tab. 1X.2). Po piedchozim
poklesu z hodnot vyrazné vyssich nez 100 000 t
siry depozice v letech 2000-2006 setrvavala v roz-
sahu cca 65 000—75 000 t siry ro¢né s vyjimkou
roku 2003, ktery byl vyrazné srazkoveé podnormal-
ni. V obdobi 2015-2017 se hodnota celkové depo-
zice siry pohybovala kolem 40 000 t siry na plochu
CR (obr. 1X.20). Celkova depozice siry vykazuje
maxima v oblasti Krusnych hor a Ostravska (obr.
1X.4).

Podkorunova depozice siry dosahovala v roce 2018
maximalnich hodnot v horskych oblastech (obr.
IX.5). Na nékterych uzemich nasich hor jsou dlou-
hodobé hodnoty podkorunové depozice vyssi nez
hodnoty celkové depozice siry stanovené souctem
mokré (pouze vertikalni) a suché depozice z SO,.
Nartst lze pricitat prispévku depozice z mlhy, nizké
oblacnosti a namraz (horizontalni depozici), ktera
neni vzhledem k neurcitostem do celkové depozice
zahrnuta. Namrazy a mlhy byvaji vysoce koncen-
trované a v horskych polohach a oblastech s ¢as-
tym vyskytem mlh (Gdolni mlhy, mlhy v blizkosti
vodnich toki, jezer) mohou vyznamné prispivat
k depozici siry i jinych prvkd. Problém je v mist-
né zna¢né proménlivém charakteru této depozice,
kdy pfi extrapolaci na vétsi izemi mize dochazet
k znaénym nepiesnostem. Pro sirany je uvadéna pro
horské oblasti depozice z mlh a ndmraz v rozmezi
50-90 % depozice typu ,,bulk® v priméru za delsi
casové obdobi, trvajici nékolik let (Tesar et al. 2000;
Tesat et al. 2005). V nékterych samostatné hodnoce-

significantly lower. Lower precipitation totals were
also reflected in a decrease in wet atmospheric de-
position of all monitored substances.

Wet deposition of sulphur decreased below a value
of 50,000 t after 1998 and continued to decrease
until 1999. In 1999-2005 the values remained more
or less at the 1999 level, except for lower deposits
in 2003 when substantially subnormal precipitation
was registered (516 mm, i.e. 77% of the long-term
normal). The decreasing trend continues from 2004
to the present time. In 2018, the amount of annu-
al wet deposition of sulphur in the territory of the
Czech Republic (Tab. IX.2) decreased further to
14,682 t (compared to 16,546 t in 2017). In 2018,
the greatest amount of wet deposition of sulphur was
reached in mountain areas, in the Moravian-Silesian
Beskydy, Jeseniky and Krkonose (Fig. I1X.2).

There was also a substantial decrease in dry de-
position of sulphur between 1997 and 2000. In the
following years, the deposition field of dry deposi-
tion remained more or less at a similar level (Fig.
1X.20), consistent with the concentration level of
sulphur dioxide in the troposphere. In 2018, dry
deposition of sulphur in the territory of the Czech
Republic was 19,899 t (Fig. IX.2), with the highest
values at the territory of the Krusné hory and the
O/K/F-M agglomeration (Fig. 1X.3).

The deposition field of total sulphur deposition consists
of the sum of wet and dry sulphur deposition and exhi-
bits an overall level of sulphur deposition correspon-
ding to 34,581 t of sulphur on the area of the Czech
Republic in 2018 (Tab. IX.2). Afier a previous decrease
from values substantially higher than 100,000 t of sul-
phur deposition in 2000-2006, the amount deposited
remained in the range of approx. 65,000-75,000 t of
sulphur in a year, except 2003 when precipitation was
substantially subnormal. In the 2015-2017 period, the
overall amount of sulphur deposited has varied around
40,000 t of sulphur on the area of the Czech Republic
(Fig. IX.20). Total sulphur deposition exhibits maxima
in the Krusné hory and Ostrava areas (Fig. IX.4).

In 2018, throughfall deposition attained maximum va-
lues in the mountain areas (Fig. IX.5). In some moun-
tain areas in this country, the long-term throughfall
deposition values are higher than the values of total
sulphur deposition determined as the sum of wet (only
vertical) and dry deposition from SO,. This increase
can be attributed to the contribution from deposition
from fog, low clouds and rime (horizontal deposition),
which is not included in total deposition because of its
uncertainty. Rime and fogs are usually very concent-
rated and in mountain areas and areas with frequent
occurrence of fogs (valley fogs, fogs close to water
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Tab. I1X.3 Odhad celkové roéni depozice siry na zalesnény povrch Ceské republiky (26 428 km?)

v tunach, 2001-2018

Tab. IX.3 Estimate of the total annual deposition of sulphur on the forested part of the Czech Republic

(26,428 sq. km) in tonnes, 2001-2018

DEPOZICE / DEPOSITION [t]
celkova (sumarni) / total podkorunova / throughfall
2001 27 894 36 899
2002 25984 31011
2003 21 306 26 818
2004 23 247 32 835
2005 22 855 26 461
2006 21975 25660
2007 17 445 29279
2008 15528 30197
2009 16 590 26 193
2010 17 621 27 944
2011 15118 18 691
2012 15311 19 079
2013 16 530 19723
2014 16 810 12 836
2015 13294 16 044
2016 12 625 19724
2017 14 621 12 608
2018 14 870 14 002

nych letech prekrocil pomér depozice siranti z mlhy
a namrazy a depozice typu ,,bulk® i 100 %.

Dale je v podkorunové depozici zahrnut prispévek
suché depozice S z SO; obsazeného v aerosolu.
Na zakladé udajii o koncentraci siranti v aerosolu
za rok 2014 ze dvou stanic (Churanov a Koseti-
ce) a pouziti depoziéni rychlosti 0,25 cm.s™ (Dvo-
rakova et al. 1995) dosahovala sucha depozice S
z SO; v priiméru hodnoty 0,04 g.m™.rok™ pro lesni
oblasti (Churatiov = 0,026 g.m.rok™', Kosetice =
0,058 g.m™.rok™). Vzhledem k omezenému poctu
lokalit sledujicich koncentrace siranti v aerosolu se
jedna pouze o velmi orientacni odhad.

Mapové zobrazeni podkorunové depozice lze po-
vazovat za dokresleni, jakych hodnot miize celkova
depozice siry (vetné horizontalni depozice a suché
depozice S z SO; prasného aerosolu) dosahovat,
nebot’ pro siru na rozdil od jinych polutantd je
vnitini kolobéh porosty zanedbatelny (Draaijers et
al. 1997).

Od roku 2008 se pro vypocet podkorunové de-
pozice pouziva vrstva z geodatabaze ZABAGED
CUZK v jemn&jsim gridu (500x500 m), kde cel-
kova plocha lesti je 26 428 km>. Z toho diivodu
byly také prepocteny s novou vrstvou lest celkové
hodnoty podkorunové depozice od roku 2001, aby

courses and lakes) can contribute substantially to the
deposition of sulphur and other elements. The loca-
Iy highly variable character of this deposition is also
a problem as extrapolation over a larger area can
lead to substantial inaccuracies. For mountain areas,
sulphate deposition from fogs and rime is considered
to correspond to 50-90% of the “bulk” type depositi-
on on an average over a longer period lasting several
vears (Tesar et al. 2000, Tesar et al. 2005). In some
independently evaluated years, the ratio of deposition
of sulphates from fog and rime and deposition of the
“bulk” type even exceeded 100%.

Throughfall deposition further includes a contribu-
tion by dry deposition of S from SO; contained in
PM. Based on the data on sulphate concentrations
in TSP for 2014 for two stations (Churdnov and Ko-
Setice) and a deposition rate of 0.25 cm.s™ (Dvord-
kova et al. 1995), the dry deposition of S from SO,
~ attained an average value of 0.04 g.m” per year
for forested areas (Churdiiov = 0.026 g.m” per
year, Kosetice = 0.058 g.m” per year). Because of
the limited number of locations where the sulpha-
te concentration in TSP is monitored, this is only
a very rough estimate.

The map view of throughfall deposition can be con-
sidered as an illustration of the values that total
sulphur deposition (including horizontal depositi-
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mohlo byt provedeno srovnani s daty po roce 2007
(tab. IX.3). Podkorunova depozice siry na zalesné-
ny povrch nasi republiky dosahla v roce 2018 hod-
noty 14 002 t.

Mokra depozice oxidovanych (N/NO5) i redukova-
nych (N/NH,) forem dusiku se v roce 2018 v porov-
nani s rokem 2017 ponékud snizila (obr. IX.6 a obr.
IX.7). Nejvyssi hodnoty celkové mokré depozice
dusiku (sou¢et mokrych depozic N/NO; a N/NH,)
byly zaznamenany v oblasti Sumavy, Krugnych
hor, Jizerskych hor, Jeseniki a Moravskoslezskych
Beskyd (obr. 1X.8).

Vyvoj suché depozice oxidovanych forem dusi-
ku vykazoval do roku 2002 (kdy hodnota dosahla
48 % hodnoty primeéru za roky 1995-1997) kle-
sajici trend. V nasledujicich letech jiz neni zadny
vyrazny trend patrny. Fluktuace roénich hodnot
depozice souviseji s imisnimi koncentracemi NOy
v troposféie. V roce 2018 byla sucha ro¢ni depozi-
ce na izemi CR obdobn4 jako v roce 2017. Nejvys-
Sich hodnot bylo dosazeno na Gzemi vétSich mést
a podél vyznamnych komunikaci (obr. IX.9).

V roce 2018 byla celkova depozice dusiku rovna
hodnot& 57 674 t N. rok™ na plochu CR (tab. IX.2).
Ve srovnani s rokem 2017 (66 984 t.rok™) doslo
tedy k jejimu poklesu. Nejvyssich hodnot dosaho-
vala na tzemi Jesenikl, Moravskoslezskych Bes-
kyd, Sumavy a Novohradskych hor (obr. IX.10).

Mokra depozice vodikovych ionti od zacatku sle-
dovaného obdobi v roce 1996 vyznamné pokles-
la. Nejnizsi hodnoty dosahla v roce 2015. Pokles
mokré depozice v roce 2015 byl zptisobeny prav-
dépodobné niz§imi ro¢nimi srazkovymi uhrny.
Hodnota ro¢ni mokré depozice vodikovych ion-
ti byla v roce 2018 na tizemi CR, ponékud nizsi,
t. j. 296 t.rok™' (oproti 372 t.rok™ v roce 2017).
Nejvyssich hodnot dosahovala na uzemi Jizer-
skych hor, Krkonos, Orlickych hor, Hrubého Je-
seniku a Moravskoslezskych Beskyd (obr. IX.11).
Sucha depozice vodikovych iontit v roce 2018
byla obdobna jako v roce 2017 (obr. 1X.12). Cel-
kové doslo k mirnému nartstu suché depozice
z 2491 trok™ v roce 2017 na 2 509 t.rok™ v roce
2018 (tab. 1X.2). V druhé poloving€ 90. let minulé-
ho stoleti doslo ke snizeni mokré i suché depozice
vodikovych ionti na plochu celé CR o 50 %, sni-
zeni hodnot suché depozice vodikovych iontt od-
povidalo sniZeni suché depozice SO,—S a NOx—N
(obr. 1X.20). Celkova ro¢ni depozice vodikovych
iontd pro rok 2018 je znazornéna na obr. [X.13.

Po roce 2000, kdy byl ukoncen prodej olovnatych
benzind, se hodnoty depozice olovnatych ionti vy-
razn¢ snizily. Mokra depozice olova v roce 2018

on and dry deposition of S from SO in dust TSP)
can attain because, unlike other pollutants, inter-
nal circulation of sulphur in vegetation is negligi-
ble (Draaijers et al. 1997).

Since 2008, throughfall deposition has been cal-
culated using the ZABAGED database of the Sta-
te Administration of Land Surveying and Cadastre
(SALSC) with a finer grid (500x500 m), where the
total forest area is 26,428 kni’. Consequently, the to-
tal values of throughfall deposition were also recal-
culated for the new forest layer back to 2001, to ena-
ble comparison with the data after 2007 (Tab. IX.3).
In 2018, throughfall deposition of sulphur in fores-
ted areas of this country attained a value of 14,002 t.

Wet deposition of oxidised (N/NO3 and reduced (N/
NH,) forms of nitrogen in 2018 slightly decreased
compared to 2017 (Fig. IX.6 and Fig. IX.7). The hi-
ghest values of total wet deposition of nitrogen (sum
of the wet deposition of N/NO; and N/NH,) were re-
corded at the Sumava, Krusné Mts., Jizerské Mis., Jese-
niky and Moravian- Silesian Beskydy areas (Fig. IX.8).

Dry deposition of oxidised forms of nitrogen exhibi-
ted a decreasing trend up to 2002 (when the value
attained 48% of the average value for 1995-1997).

No clear trend is apparent in the following years.

Fluctuations in the annual values are related to po-
llution concentration levels of NOy in the troposphe-
re. In 2018, dry annual deposition on the territory of
the Czech Republic was similar to 2016. The highest
values were attained in the territories of larger cities
and along important roadways (Fig. 1X.9).

In 2018, the total deposition of nitrogen equalled
57,674 t N per year over the area of the Czech
Republic (Tab. 1X.2). There was thus a decrease
compared to 2017 (66,984 t per year). The highest
values were attained in the territory of the Jese-
niky, Moravian-Silesian Beskydy, Sumava and No-
vohradské Mts. (Fig. IX.10).

Wet deposition of hydrogen ions has decreased sub-
stantially since the start of the monitored period in
1996. The lowest value was attained in 2015. The
decrease in wet deposition in 2015 was probably cau-
sed by lower total annual precipitation. In 2018, the
value of annual wet deposition of hydrogen ions was
somewhat lower at 296 t per year (compared to 372 t
peryear in 2017). The highest values were attained in
the territory of the Jizerské Mts., Krkonose, Orlické
Mits., Hruby Jesenik and the Moravian-Silesian Bes-
kydy (Fig. IX 11). In 2018, dry deposition of hydrogen
ions was similar to 2017 (Fig. 1X.12). Overall, there
was a slight increase in dry deposition from 2,491 t
per vear in 2017 to 2,509 t per year in 2018 (1ab.
IX.2). In the second half of the 1990s, wet and dry
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(37 t.rok™) oproti roku 2017 (43 t.rok™") poklesla.
Ponékud se zménilo jeji prostorové rozlozeni a na
rozdil od ptedchozich let bylo nejvyssich hodnot
dosazeno v oblasti Sumavy (obr. IX.15). Sucha
depozice olovnatych iontli v roce 2018 (28 t.rok™)
naopak oproti roku 2017 (22 trok™) ponékud
stoupla. Nejvyssich hodnot bylo dosazeno v ob-
lasti Ostravska, Moravskoslezskych Beskyd a Brd
(obr. IX.16).

Mokra depozice kademnatych iontil se v porovna-
ni s rokem 2017 snizila, sucha depozice naopak
ponékud stoupla (obr. IX.17, obr. IX.18). Nej-
vyssi depozice dosahuje kadmium dlouhodobé na
uzemi okresu Jablonec nad Nisou. Obdobné jako
v roce 2013 doslo k zatim nevysvétlenému na-
ristu mokré depozice kadmia na lokalité¢ U dvou
louc¢ek v Orlickych horach. U suché depozice se
nové maximum objevilo i v oblasti Ceskomorav-
ské Vrchoviny.

Ro¢ni mokra depozice nikelnatych iontii se v roce
2018 oproti roku 2017 snizila. Nejvyssich hodnot
bylo dosazeno na lokalitach Modry potok, Polom-
ka a Salacova Lhota (obr. I1X.19).

Mokra depozice chloridovych iontil se oproti roku
2017 snizila. Podobné jako u dal3ich sledovanych
polutantii také mokra depozice chloridovych ion-
ti nabyva v ramci CR vyssich hodnot v horskych
oblastech (obr. 1X.14).

Vyvoj roéni mokré depozice hlavnich slozek na
vybranych stanicich CR (obr. 1X.22) vykazuje po
poklesu mokré depozice nékterych slozek (pre-
vazné sirand, vodikovych iontl a olovnatych ion-
ti) ve 2. poloving 90. let nyni spiSe bud’ stagnujici
stav ¢i dalsi mirny pokles po roce 2010 u nékte-
rych stanic u nékterych ionti (napt. vodikové ion-
ty u vsech stanic, dusi¢nanové ionty zejména na
Sousi, mirné pak i na Svratouchu, Koseticich a na
Piimdg).

S vyvojem depozice siry a dusiku Ize sledovat vy-
voj vzajemného poméru téchto prvki v atmosféric-
kych srazkach souvisejici s vyvojem emisi jednotli-
vych sloucenin (obr. IX.21). Od 2. poloviny 90. let
Ize na nékterych stanicich pozorovat mirny, i kdyz
nikoliv monotonni, nartist poméru dusi¢nanti a si-
rant (Hunova et al. 2017).

deposition of hydrogen ions decreased by 50% over
the entire area of the Czech Republic, the reduction
in dry deposition of hydrogen ions corresponded to
the reduction in dry deposition of SO,—S and NOy—N
(Fig. IX.20). The total annual deposition of hydrogen
ions for 2018 is presented in Fig. IX 13.

After 2000, when the sale of leaded petrol was termi-
nated, the deposition of lead ions decreased substan-
tially. Wet deposition of lead in 2018 (37 t per year)
decreased compared to 2016 (43 t per year). Its spa-
tial distribution has changed somewhat and, unlike in
previous years, the highest values were reached in the
Sumava region (Fig. IX.15). By contrast, dry depo-
sition of lead ions in 2018 (28 t per year) increased
somewhat compared to 2017 (22 t per year). The hi-
ghest values were attained in the Ostrava, Moravian-
-Silesian Beskydy and Brdy areas (Fig. IX.16).

Wet deposition of cadmium ions decreased compared
to 2017, while dry deposition increased somewhat
(Fig. IX 17, Fig. IX 18). The cadmium deposition va-
lues have long been highest in the Jablonec nad Ni-
sou district. Similar to 2013, there was again a so-far
unexplained increase of wet cadmium deposition at the
U dvou loucek location in the Orlické Mts. Area. Con-
cerning dry deposition, a new maximum appeared also
in the area of the Bohemian-Moravian Highlands.

The annual wet deposition of nickel ions increased
in 2017 compared to 2016. The highest values were
attained in the Modry potok, Polomka and Salaco-
va Lhota locations (Fig. 1X.19).

Compared to 2017, the wet deposition of chlori-
de ions decreased. Similar to other monitored po-
Hutants, the wet deposition of chloride ions in the
Czech Republic attains higher values in mountain
areas (Fig. IX.14).

Following a decrease in wet deposition of some
components (predominantly sulphates, hydrogen
ions and lead ions) in the second half of the 1990s,
trends in the wet deposition of the main compo-
nents at selected stations in the Czech Republic
(Fig. IX.22) tend to be either stagnating or showing
further slight decrease after 2010 at some stations
for some ions (e.g. hydrogen ions at all stations,
nitrate ions particularly at Sous, and mildly also at
Svratouch, Kosetice and Primda).

Together with the variation of deposition of sulphur
and nitrogen, a variation can be followed in the
mutual ratio of these two elements in atmospheric
precipitation related to trends in emissions of par-
ticular compounds (Fig. IX.21). A slight, although
not steady, increase in the ratio of nitrates to sul-
phates can be observed at some stations since the
second half of the 1990s (Himova et al., 2017).

Zne¢isténi ovzdusi na izemi Ceské republiky v roce 2018
Air Pollution in the Czech Republic 2018

222 CHMU - Informaéni systém kvality ovzdusi

CHMI - Air Quality Information System



IX. ATMOSFERICKA DEPOZICE NA UZEMi CESKE REPUBLIKY
IX. ATMOSPHERIC DEPOSITION IN THE TERRITORY OF THE CZECH REPUBLIC

Tab. IX.4 Stani¢ni sité sledovani chemického slozeni atmosférickych srazek a atmosférické depozice, 2018
Tab. IX.4 Station networks monitoring precipitation composition and atmospheric deposition, 2018

PEBEEE] Nadmoiska | Typ odbéru
Kod Stanice Kraj/zemé Okres Vlastnik dat . yp 3
Code | Station Region/countr District Owner Data vyska [m] Sampling
g y . Altitude [m] | method
supplier
ALIB | Praha 4-Libus ,HD" m. Praha / Praha 4 CHMU CHMU 301 W1(HM)
rague
BKUC | Kuchafovice | Yinomoravsky Znojmo CHMU CHMU 334 W1(HM)
South Moravian
CCHU | Churariov Jihocesky Prachatice CHMU CHMU 1118 W1(HM)
South Bohemian
. | Jihogesky Ceské . . M2(HM),
CKAM | Kamyk-VSeteC | o, th Bohemian | Budéjovice VULHM VULHM | 593 M4(HM)_bu
. JihoCesky . . .,
CKOC | Kocelovice . Strakonice CHMU CHMU 519 W1(HM)
South Bohemian
Jihogesky s 3 M2(HM),
CLIZ | Nalizu . Prachatice UHAVCR | CGS 828 M4(HM)_sm,
South Bohemian
M4(HM)_bu
CPL1, Jinotesky 1087(CPL1), | F2 (CPL1),
CPL2, | Plesné jezero | g " Boyhemian Prachatice HBUAV GR | HBUAV CR | 1122 (CPL2), | F2 (CPL2),
CPL3 1334 (CPL3) | F2 (CPL3)
Pardubicky . . o | ~ M2(HM),
EPOM | Polomka Pordubios Chrudim UVGZAV CR | CGS 512 Ma(HM). sm
ESVR | Svratouch Pardubicky Chrudim CHMU CHMU 735 W1(HM)
Pardubice
HKRy | KrkonoSe-Ry- | Krélovéhradecky | ) SHMU EHMU 1001 W1(HM)
chory Hradec Kralové
HLUD | Luisino udoli | Kralovehradecky oo novn. Kn. | HMU CHMU 875 W1(HM)
Hradec Kralové
HLUU | Luisino ddoli | Kralovéhradecky | oo v n Kn. | vOLHM VULHM | 940 M4(HM)_sm
Hradec Kralové
. Kralovéhradecky M2(HM),
HMOP | Modry potok | =" " e Trutnov CGs CGs 1010 Ma(HM)_sm
Kralovéhradecky , M2(HM),
HUDL | U dvou lou¢ek P Rychnov n. Kn. | VULHM CGs 880 M4(HM)_sm,
Hradec Kralové
M4(HM)_bu
IGLW | Gorzéw Wikp | Polsko / Poland Lubusske GIOS GIoS 72 M2(HM)
vojvodstvi
IZGO | Zielona Géra | Polsko / Poland Lubusske GIOS GIOS 192 M2(HM)
vojvodstvi
D1(HM)
- g g y - CHMU (POPS,PAHS),
JKOS | Kosetice Vysocina / Vysocina | Pelhfimov CHMU &GS 535 M2(HM),
M4(HM)_sm
JLKV | Loukov Vysogina / Viysoéina | Havligkiv Brod | CGS CGs 500 M2(HM),
M4(HM)_sm
Salacova " . o " = M2(HM),
JSAL Lhota Vlysocina / Viysocina | Pelhfimov CGS CGS 557 M4(HM)_sm
JZEL | Zelivka Vyso&ina / Viysocina | Havliek(v Brod | VULHM VULHM 440 M2(HM),
M4(HM)_sm
Karlovarsky . . M2(HM),
KLAZ | Lazy Kariovy Vory Cheb VULHM VULHM 875 Ma(HM). sm
M2(HM)
KLY1, . Karlovarsky 867 (KLY1), | (KLY1),
KLy2 | Lysina Karlovy Vary Cheb ces ces 836 (KLY2) | M4(HM)_sm
(KLY2)
M2(HM)
KNZ1, , Karlovarsky - N 773 (KNZ1), | (KNZ1)
KNz | NaZeleném | iovy Vary Cheb CGs cGs 750 (KNZ2) | M4(HM)_sm
(KNZ2)
M2(HM)
KPB1, ) Karlovarsky 753 (KPB1), | (KPB1)
kpg2 | Pluhavbor Karlovy Vary Cheb ces ces 714 (KPB2) | M4(HM)_sm
(KPB2)
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e Nadmoriska | Typ odbéru
Kod Stanice Kraj/lzemé Okres Vlastnik dat - yp 3
Code | Station Region/countr, District Owner Data vyska [m] Sampling
9 Y . Altitude [m] | method
supplier
LSOU | Sous Liberecky / Liberec | Jablonecn.N. | CHMU CHMU 771 W1(HM)
o . o . M2(HM),
LUHL | Unhlifska Liberecky / Liberec | Liberec CGS CGs 780 Ma(HM)_sm
L . . . . M2(HM),
PBEN | Benesovice Plzensky / Plzer Tachov VULHM VULHM 385 M4 bo
PCJ1, , , 1180 (1), | 2 SV
PCJ2, | Certovo jezero | Plzefisky / Pizeri Klatovy HBU AV CR HBU AV CR | 1057 (PCJ2), =
PCJ3 1330 (pcJ3) | PCI2)
F4_sm (PCJ3)
PPRM | Ptimda Plzefisky / Plzers Tachov CHMU CHMU 740 W1 (HM)
Stredogesky A I M2(HM),
SLES | Lesni potok . Kolin GLUAVCR | GGS 400 M4(HM)_sm,
Central Bohemian
M4(HM)_bu
M2(HM)
SLN, . Stredogesky y 700 (SLM), | (SLI),
sLip | Litavka Central Bohemian | F1Pram ces cGs 710 (SLI2) | M4(HM)_sm
(SLI2)
TBKR | Bily Kii Moravskoslezsky | £ vqe Mistek | GHMU CHMU 890 WA (HM)
Moravian-Silesian
TCER | Gervenda hora | Moravskoslezsky 1 . . CHMU CHMU 749 W1(HM)
Moravian-Silesian
. Moravskoslezsky Ak M M2(HM),
TCRV | Cervik Moravian-Silesian | Frydek-Mistek CGs CGs 640 Ma(HM)_sm
. Moravskoslezsky . . . . M2(HM),
TKLE | Klepatka Voravian.Siosian | Frydek-Mistek | VULHM VULHM 650 M4(HM)._sm
VLEG | Legnica Polsko / Poland Dolnoslezske | g GIOS 122 M2(HM)
vojvodstvi
VSNI | Sniezka Polsko / Poland Dolnoslezské | 5 GIOS 1603 M2(HM)
vojvodstvi
WKAT | Katowice Polsko / Poland Slezske GIOS GIOS 284 M2(HM)
vojvodstvi
WRAC | Racibérz Polsko / Poland Slezské GIoS GIoS 205 M2(HM)
vojvodstvi
M2(HM),
. Ustecky < < M4(HM)_sm,
UJEZ | Jezefi st ned Labem Chomutov ¢GS ¢as 820 M4(HM) b,
M4(HM)_br
Rudolice v Ustecky . .
URVH | Usti red Labem Chomutov CHMU CHMU 840 W1 (HM)
Buchlovice- Lo , Uherské . . M2(HM),
ZBUC | Jrediovica Zlinsky / Zlin Hradicte VULHM VULHM 350 M4(HM),_du
ZMAR | Marugka Zlinsky / Zlin Vsetin CHMU CHMU 664 W1 (HM)

Vysveétlivky / Explanatory notes:

M2 — meésicni bulk (srazky s prasSnym spadem) / monthly bulk samples

M4 — mésicni podkorunové srazky / monthly throughfall

W1 — tydenni Cisté srazky — autom. pluviokolektor / weekly wet-only — autom. sampler
D1 — denni Cisté srazky — autom. pluviokolektor / daily wet-only — autom. sampler

F1 — Cisté srazky — nepravidelny odbér / wet-only — irreqular samples

F2 — bulk — nepravidelny odbér / bulk — irregular samples

F4 — podkorunové srazky — nepravidelny odbér / throughfall — irreqular samples

(HM) — analyza tézkych kovu v daném odbéru / heavy metals analysis in mentioned sampling
(POPS, PAHS) — analyza POPS a PAHS / POPS and PAHS analysis

_sm —smrk / spruce

_bu —buk / beech

_bo — borovice / pine

_du —dub / oak

_br — bfiza / birch
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Obr. IX.2 Pole mokré ro¢ni depozice siry (SO37—S), 2018
Fig. IX.2 Field of annual wet deposition of sulphur (SO;-S), 2018
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Obr. IX.3 Pole suché roéni depozice siry (SO,-S), 2018
Fig. IX.3 Field of annual dry deposition of sulphur (SO.,-S), 2018
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Obr. IX.4 Pole celkové ro¢ni depozice siry, 2018
Fig. IX.4 Field of annual total deposition of sulphur, 2018

= CHMU depoziéni tok [g.m-2.rok-"]

g CGS & deposition flux [g.nT2.year]
UVGZ AV CR nezalesnéné ploch

* VULHM T unforested arga v L_1=<025

[ 1 (0.15-0.20>

[ 1 (0.20-0.25> 0.004 %
[ (0.25-0.35> 4.2 %
[ (0.35-0.50> 58.0 %
[ (0.50-1.00> 32.6 %
I (1.00-1.50> 5.1 %

P UHAV CR
& GLUAV CR

L £
e A e
iy 'I'.:'i,': F"EWJ:": 3 2
3 AT R P |

kraj
region

Obr. IX.5 Pole podkorunové ro€ni depozice siry, 2018
Fig. IX.5 Field of annual throughfall deposition of sulphur, 2018
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Obr. IX.6 Pole mokré ro¢ni depozice dusiku (NO;—N), 2018
Fig. IX.6 Field of annual wet deposition of nitrogen (NO5-N), 2018
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Obr. IX.7 Pole mokré ro¢ni depozice dusiku (NH;—N), 2018
Fig. IX.7 Field of annual wet deposition of nitrogen (NH;—N), 2018
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Obr. IX.8 Pole celkové mokré ro¢ni depozice dusiku, 2018
Fig. IX.8 Field of annual total wet deposition of nitrogen, 2018
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Obr. I1X.9 Pole suché ro¢ni depozice dusiku (NOx—N), 2018
Fig. IX.9 Field of annual dry deposition of nitrogen (NOx—N), 2018
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Obr. 1X.10 Pole celkové ro¢ni depozice dusiku, 2018
Fig. IX.10 Field of annual total deposition of nitrogen, 2018
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Obr. IX.11 Pole mokré ro¢ni depozice vodikovych iont{, 2018
Fig. IX.11 Field of annual wet deposition of hydrogen ions, 2018
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Obr. IX.12 Pole suché roéni depozice vodikovych iontli odpovidajici depozici plynt SO, a NOy, 2018
Fig. IX.12 Field of annual dry deposition of hydrogen ions corresponding to SO, and NOy deposition, 2018
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Obr. 1X.13 Pole celkové roéni depozice vodikovych iontt, 2018
Fig. IX.13 Field of annual total deposition of hydrogen ions, 2018
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Obr. 1X.14 Pole mokré roéni depozice chloridovych ionti, 2018
Fig. IX.14 Field of annual wet deposition of chloride ions, 2018
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Obr. 1X.15 Pole mokré roéni depozice olovnatych iontt, 2018
Fig. IX.15 Field of annual wet deposition of lead ions, 2018
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Obr. 1X.16 Pole suché ro¢ni depozice olova, 2018
Fig. IX.16 Field of annual dry deposition of lead, 2018
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Obr. IX.17 Pole mokré roéni depozice kademnatych iontt, 2018
Fig. IX.17 Field of annual wet deposition of cadmium ions, 2018
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Obr. 1X.18 Pole suché ro¢ni depozice kadmia, 2018
Fig. IX.18 Field of annual dry deposition of cadmium, 2018
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Obr. 1X.19 Pole mokré roéni depozice nikelnatych iontd, 2018
Fig. IX.19 Field of annual wet deposition of nickel ions, 2018
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Obr. IX.20 Vyvoj roéni depozice siry (SO; —S, SO,—S), oxidovanych forem dusiku (NO;—N, NOx—N)
a vodiku na plochu Ceské republiky, 1999-2018

Fig. IX.20 Annual deposition of sulphur (SO —=S, SO,~S), oxidated forms of nitrogen NO5—=N, NOy—N)
and hydrogen in the Czech Republic, 1999-2018
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Obr. IX.21 Vyvoj poméru koncentraci dusi¢nanu a siranu v atmosférickych srazkach
(vyjadienych jako peq.l™") na lokalitach CHMU, 1999-2018

Fig. IX.21 The development of the ration of nitrate/sulphate concentrations in atmospheric deposition

(expressed as peq.I") at the CHMI localities, 1999-2018
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Fig. IX.22 The development of annual wet deposition at selected localities, 1999—2018
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