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Atmospheric deposition of nitrogen and sulphur
in relation to critical loads of nitrogen and acidity
in the Czech Republic

M. ZAPLETAL

Centre for Environment and Land Assessment — Ekotoxa Opava, Opava, Czech Republic

ABSTRACT: Estimates of dry and wet deposition of sulphur and nitrogen were compared with critical loads of sulphur
and nitrogen in the Czech Republic on 1 x1 km grid. Deposition was estimated from monitored and modelled concen-
trations in the atmosphere and in precipitation where the most important acidifying compounds are sulphur dioxide,
nitrogen oxides and ammonia, and their reaction products. Wet deposition was derived from concentration values for
SOZ: NO, and NH:; in precipitation and from precipitation amounts. Dry deposition was derived from concentrations
of gaseous components and aerosol in the air, and from their deposition velocities. A simple mass balance model was
used to calculate critical loads of sulphur and nitrogen. The annual average value of total (potential) acid decreased
from 4,147 to 2,185 mol H*/ha/year between 1991 and 2000. A reduction in total sulphur and nitrogen (total potential

acid) deposition by about 60% would protect 98% of the area of sensitive forests.
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High concentrations of air pollutants have been
observed in the Czech Republic for a long time.
These pollutants cause and accelerate acidification
of forest soils. Spatial distribution of damaged for-
est ecosystems exhibits too a serious causal relation
between high values of air pollutant concentrations
and the forest ecosystems. Sulphur dioxide, nitrogen
oxides, ammonia and their reaction products are
very important acidifying components in the Czech
Republic. To evaluate the potential influence of a
wide variety of acidifying components on the forest
ecosystems it is necessary to know the locality where
the actual atmospheric deposition of acidifying
components exceeds the critical load. Critical load
is a quantitative estimate of the exposure to one or
more pollutants below which no significant harmful
effects on specified sensitive elements of the envi-
ronment occur according to our present knowledge
(N1LssoN, GRENNFELT 1988). The working plan for
the implementation of the UN ECE Convention on
Long-Range Transboundary Air Pollution (LRTAP)

includes the production of maps of deposition, criti-
cal loads and exceedances as a basis for developing
potential abatement strategies for sulphur and ni-
trogen. In this respect, accurate estimates of actual
deposition onto vegetation, soil and water surfaces
became an important topic in the Czech Programme
on Acidification (ZAPLETAL 1995, 1996, 1998a,b,
2002; SKOREPOVA et al. 1997, 2001, 2003).

MATERIAL AND METHODS
Acid atmospheric deposition

The following acidifying components were consid-
ered in this study: sulphur dioxide (SO,), nitrogen
oxides (NO, NO,), nitric acid (HNO,), ammonia
(NH,), sulphates (SOi_), nitrates (NO,) and ammo-
nium (NH;) in aerosol, air and precipitation, respec-
tively. One mole of SO, can form two equivalents of
acid, one mole of NOX or NH3 can form one equiva-
lent of acid (ERISMAN et al. 1989). The maximum
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amount of acidifying components removed from the
atmosphere by deposition, hereafter referred to as
total potential acid deposition, is estimated by:

Total potential acid = 2 SO_+ NOY + NH_ (1)

where: SO_ - the total of oxidized sulphur compounds
(gaseous SOZ, 8047 particulates in air and
precipitation),

NOy— the total deposition of oxidized nitrogen
compounds (NO, NO,, HNO,, NO, in airand
precipitation),

NH_- the total deposition of reduced nitrogen com-
pounds (NH, and NH in air and precipita-
tion).

Wet deposition

For this study, the database of the Air Quality In-
formation System of the Czech Republic was used
(CHMU 1992, 1995, 1999, 2000, 2001a). The con-
centrations of SOi_, NO, and NH, in precipitation
collected by monitoring stations were available. Pre-
cipitation at these stations was collected by the bulk
method (samplers are exposed continuously and
samples are therefore enriched with dry deposition)
and by the wet-only method (an automatic collec-
tion of precipitation excluding the contribution of
dry deposition). Correction factors were applied to
correct the dry deposition in precipitation collected
by the bulk method (ZAPLETAL 2002).

The total potential acid wet deposition of ni-
trogen and sulphur compounds estimated in this
study is:

Total potential acid (wet deposition) =
=280, + NO, + NH, )

Annual average wet deposition of SO , NO, and
NH for each 1 x 1 km grid in the terrltory of the
Czech Republic in 1991, 1994 and 2000 was com-
puted as the product of annual average concentra-
tions of SOi_, NO, and NH; in precipitation and of
annual precipitation amounts.

Dry deposition

Dry deposition fluxes were estimated from meas-
ured concentrations of gases and aerosol particles
in air multiplied by the corresponding deposition
velocities:

F=V, (z) Clz) (3)

where: F — the deposition flux of the component per unit
area (e.g. m ha),

V, — the deposition velocity of the component,

C(z) — the concentration of the component at a height

z above the ground.
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The concentrations of sulphur dioxide (SO,), ni
trogen oxides (NOX) and dust aerosol are routine-
ly monitored and evaluated in the Czech Republic.
For this study the databases of the Air Quality In-
formation System of the Czech Republic (CHMU
1992, 1995, 1999, 2000, 2001a) were used. Annual
average concentrations of NO_and SO, computed
from daily measurements were interpolated using
Kriging technique on a 1 x 1 km resolution grid.
Annual average concentratlons of NH,, HNO,,
sulphate aerosol (SO ), nitrate aerosol (NO )
and ammonium aerosol (NH ) in the territory of
the Czech Republic for the years 1991, 1994 and
2000 were taken from the EMEP-LRTAP model
(TUOVINEN et al. 1994; BARRETT et al. 1995; VEs-
TRENG, KLEIN 2002) at 150 x 150 km or 50 x 50 km
resolution.

Deposition velocity for gases was calculated us-
ing the resistance analogy (ZAPLETAL 1998b, 2002)
from meteorological and land use data. Deposition
velocity for particles was obtained by parametriza-
tion of friction velocity for low vegetation according
to WESELY et al. (1985) and for forests according to
ERrRISMAN (1992).

Because monitoring stations for concentration
monitoring C(z) of gaseous components and aero-
sol in the atmosphere are not distributed evenly
over the territory of the Czech Republic, the con-
centration data had to be interpolated to 1 x 1 km
grids covering the total territory. Annual average
value of dry deposition D was calculated from an-
nual average concentration C(z), annual average
deposition velocity Vand time tina 1 x 1 km grid
resolution.

Critical loads of nitrogen and sulphur

Methodology of critical loads of nitrogen and
sulphur is based on the mass balance of hydrogen
ions in forest soils providing steady state mass
balance, which cause acidification and which
occurred acidification neutralize (PoscH et al.
1995). The simple mass balance method sum-
marized in CCE Status Report 1995 (PoscH et al.
1995) was used to calculate sulphur and nitrogen
critical loads for forest soils in the territory of the
Czech Republic. The values of weathering rates
were derived from the soil type (SKOREPOVA et al.
1997). Soil types and soil texture characteristics
were taken over from maps at a 1:500,000 scale
(SKoREPOVA et al. 1997). The data on the basic
cation deposition were provided by the CCE from
the European background database (SKOREPOVA
et al. 1997).

93



Table 1. Annual averages of precipitation amount, wet depositions of sulphur and nitrogen compounds (SOZ,_NO; and NHD
and total potential acid in the Czech Republic in 1991, 1994 and 2000 (mol H*/ha/year)

Annual average

Wet deposition (mol H*/ha/year)

Total potential acid

Year - ofprecpiation T 0 T (mol 1 e
1991 617 548 290 410 1,248
1994 688 506 317 406 1,229
2000 695 374 280 384 1,038

Table 2. Annual averages of dry deposition fluxes of sulphur and nitrogen compounds and total potential acid in the Czech

Republic in 1991, 1994 and 2000 (mol H*/ha/year)

Dry deposition (mol H*/ha/year)

Total potential acid

Year

SO SO~ NO HNO NO, NH NH' (mol H'/ha/year)
2 4 X 3 3 3 4
1991 1,675 88 407 86 162 424 57 2,899
1994 790 88 407 86 162 424 57 2,014
2000 281 53 236 83 50 389 55 1,147

RESULTS AND DISCUSSION
Wet deposition

The annual average total wet deposition of sulphur
and nitrogen compounds (SOZ: NO; and NH;) was
estimated in the Czech Republic for 1991 at 1,248 mol
H*/ha/year, for 1994 at 1,229 mol H*/ha/year
and for 2000 at 1,038 mol H*/ha/year. The annual
average precipitation amount and annual average
wet deposition of sulphur and nitrogen compounds
(SOZ_ NO, and NH ,) and total potential acid in 1994
and in 1998 in the Czech Republic are presented in
Table 1.

The annual average wet deposition of SO
NO, a NH did not change very much between
1991 and 2000 The resultant wet atmospheric
deposition values are affected by annual average
concentrations of components in precipitation
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and annual precipitation amounts. Significance of
annual precipitation amounts is evident mainly in
mountain areas where the highest levels reach up
to 1,800 mm.

Dry deposition

The annual average total dry deposition of sulphur
and nitrogen compounds (SOZ, SOi’, NO,, HNOS,
NO;, NH, and NH;) was estimated in the Czech
Republic in 1991 at 2,899 mol H*/ha/year, in 1994
at 2,014 mol H*/ha/year and in 2000 at 1,147 mol
H*/ha/year. The annual average dry deposition fluxes
of sulphur and nitrogen compounds and total po-
tential acid in the Czech Republic in 1991, 1994 and
2000 are presented in Table 2.

In the period 1991 to 2000 a remarkable decrease
in the annual average of gaseous SO, deposition can
be observed.

BLSh m'/a

20000

Fig. 1. Total deposition of SO_in the Czech Republic on a1 x 1 km grid in 1991 and 2000 in mol (H*)/ha/year (g (S)/m®/year)
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Fig. 2. Total deposition of nitrogen (NOy +NH,) in the Czech Republic ona 1 x 1 km grid in 1994 and 2000 in mol (H*)/ha/year
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Fig. 3. Total deposition of potential acid in the Czech Republic on a 1 x 1 km grid in 1994 and 2000 in mol (H*)/ha/year

Total deposition

The annual average total deposition of sulphur
and nitrogen compounds in the territory of the
Czech Republic was computed as the sum of the
annual averages of wet deposition and dry depo-
sition. Spatial distribution of total deposition of
SO_onal x 1km grid in 1991 and 2000 is shown
in Fig. 1. Total deposition of SO_ is influenced
by the emissions from large industrial sources in
the north-west and north-east part of the Czech
Republic and Prague region. A decrease in total
deposition of SO _in 1991 to 2000 was caused by the
abatement of SO, emissions in the Czech Republic

and in the countries of Central and Western Europe
(VESTRENG, KLEIN 2002). A tendency of a decrease
in total deposition of SO_ is especially apparent
in the most loaded regions of the north-west and
north-east part of the Czech Republic and Prague
region. A trend of a decrease in gaseous deposi-
tion of SO, is muzch more obvious than that of wet
deposition of SO, .

Spatial distribution of total deposition of nitrogen
(NOy +NH ) onal x 1km grid in 1994 and 2000 is
shown in Fig. 2. Total deposition of NO_ is influenced
by the emissions from agglomeration areas of high
combustion (industry, traffic and heating/fuel con-
sumption) and, to lesser extent, by emissions from

Table 3. Dry, wet, total deposition of SO, NOy and NH_and the total potential acid deposition (TPAD) in 1991, 1994 and 2000

(mol H*/ha/year)
SO NO NH
Year x Y X TPAD
dry wet total dry wet total dry wet total
1991 1,763 548 2,311 655 290 945 481 410 891 4,147
1994 878 506 1,384 655 317 972 481 406 887 3,243
2000 334 374 708 369 280 649 444 384 828 2,185
J. FOR. SCIL, 52,2006 (2): 92-100 95



Table 4. The level of emissions of sulphur dioxide, nitrogen oxides and ammonia in kt/year in 1990 and 2000, emission limits
in kt/year for the year 2010 and percentage limitation of emissions in 2000 and 2010 compared to 1990

Level of emissions

Emission limits

Component 1990 2000 2010
kt/year kt/year % (1990) kt/year % (1990)
SO, 1,876 265 -86 283 -85
NO_ 742 397 —46 286 -61
NH 156 74.5 -52 101 -35

3

car traffic on important roads. Total deposition of
NH_ is especially influenced by NH, emissions in
agricultural areas with intensive animal production
(north and east part of the Czech Republic).

Spatial distribution of total deposition of potential
acid on a 1 x 1 km grid in 1994 and 2000 is shown
in Fig. 3. The annual average deposition of total (po-
tential) acid was estimated to be 2,185 mol H*/ha/
year in 2000. The annual average of total hydrogen
ion deposition calculated by the Czech Hydrom-
eteorological Institute was estimated to be 546 mol
H*/ha/year in 2000 (CHMU 2001b). The difference
between the deposition of total (potential) acid and

| EEEEE

total hydrogen ion deposition results from different

methods of deposition calculation:

1. The method of calculation of total hydrogen ion
deposition did not include all acidifying compo-
nents removed from the atmosphere by deposi-
tion (e.g. SOZ_, NO,, NH; particulates in air and
NH,).

2. The wet hydrogen ion deposition was computed
on the basis of pH values measured in precipita-
tion.

The dry, wet, total deposition of SO, NOy and

NH,_ and the total potential acid deposition in 1991,

1994 and 2000 are presented in Table 3. In the pe-
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Fig. 4. Exceedances of critical loads of nutrient nitrogen in the Czech Republic on a 1 x 1 km grid in 1994 and 2000 in mol
(H*)/ha/year
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Fig. 5. Exceedances of critical loads of acidity in the Czech Republic ona 1 x 1 km grid in 1994 and 2000 in mol (H*)/ha/year
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Fig. 6. Predicted improve-
ment of forest condition
with changes in atmos-
pheric deposition of total
nitrogen (NO_+ NH ):

(a) and atmospi{\erlc dep—
osition of sulphur and
nitrogen, (b) in the Czech
Republic
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riod 1991 to 2000 a remarkable decrease in the an-
nual average of dry SO_deposition can be observed.

Annual average wet deposmon of SO NO, and NH

did not change very much between 1991 and 2000

The resultant wet atmospheric deposition values
are affected by annual average concentrations of
components in precipitation and annual precipita-
tion amounts. Significance of annual precipitation
amounts is evident mainly in mountain areas where
the highest levels reach up to 1,800 mm.

In Table 4 the values of national emission limits in
2010 (VESTRENG, KLEIN 2002) are compared with
the level of emissions of SO,, NO_and NH, in the
Czech Republic in 1990 and 2000 and percentage
limitation of emissions in 2000 and 2010 is com-
pared with 1990. The table documents a reduction
of sulphur dioxide and ammonia below the level of
emission limits for the year 2010. The emission limit
for nitrogen oxides has meanwhile been exceeded.

A decrease in total deposition of SO_from 1991
to 2000 (Table 3) was caused by the abatement of
SO, emissions in the Czech Republic (Table 4) and,
to a lesser extent, in the countries of Central and
Western Europe.

Exceedances of critical loads of nutrient
nitrogen and acidity

Total deposition of nitrogen (NOy + NH ) was
compared with critical loads of nutrient nitrogen
and exceedances were evaluated. Fig. 4 documents
the exceedances of critical loads of nutrient nitrogen
in 1994 and 2000.

In 1994, critical loads of nutrient nitrogen were
exceeded on 100% of the total forested area while in
2000 it was on 99%.

Total potential acid deposition was compared with
critical loads of acidity and exceedances were evalu-
ated. Fig. 5 documents the exceedances of critical
loads of acidity in 1994 and 2000.

J. FOR. SCI,, 52, 2006 (2): 92-100
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In 1994, critical loads of acidity were exceeded on
98% of the total forested area while in 2000 it was on
93%. The decrease corresponds to the trends of dry
deposition of sulphur dioxide.

Information on the spatial distribution of atmos-
pheric deposition rates and critical loads can be
used to estimate the impact of potential changes in
atmospheric deposition rates. We estimate that a

60% reduction in total nitrogen deposition (NO +
NH ) compared to 2000 would protect 55% of the
forested area in the territory of the Czech Republic
(Fig. 6a). We estimate that a 60% reduction in com-
bined sulphur and nitrogen deposition compared to
2000 would protect 98% of the forested area in the
territory of the Czech Republic (Fig. 6b).

CONCLUSIONS

It was estimated that the annual average deposition
of SO_in the Czech Republic decreased from 2,311 to
708 mol H*/ha/year between 1991 and 2000. The
annual average NOy deposition was estimated to
be 945 and 649 mol H*/ha/year in 1991 and 2000,
respectively. The annual average NH_deposition was
estimated to be 891 mol H*/ha/year and 828 mol
H*/ha/year in 1991 and 2000, respectively. The an-
nual average deposition of total (potential) acid de-
creased from 4,147 to 2,185 mol H*/ha/year between
1991 and 2000.

Sulphur compounds (SO,) contributed by about
56% in 1991 and 32% in 2000 to total potential acid
deposition in the Czech Republic. The change in con-
tributions of sulphur compounds (SO ) to the total
potential acid deposition in the Czech Republic in
the period between 1991 and 2000 reflects approxi-
mately the change in emissions of SO, (Table 2). A
decrease in emissions of SO, from large industrial
sources in the north-west and north-east part of the
Czech Republic and Prague region between 1991
and 2000 is the main reason for a decrease in total
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deposition of SO_ (Fig. 1) and total potential acid
deposition (Fig. 3) in these regions at this time.

Oxidized nitrogen species (NOy) contributed by
about 23% in 1991 and 30% in 2000, and reduced
nitrogen species (NH ) contributed by about 21%
in 1991 and by 38% in 2000 to the total potential
acid deposition in the Czech Republic. Wet deposi-
tion contributed by 30% in 1991 and by 48% in 2000
to the total potential acid deposition in the Czech
Republic.

The annual average exceedance of critical loads for
nitrogen decreased from 1,213 to 858 mol H*/ha/
year and the annual average exceedance of critical
loads for acidity decreased from 1,731 to 733 mol
H*/ha/year in the Czech Republic between 1994 and
2000. In comparison with the exceedances of criti-
cal loads for nitrogen and acidity observed in 1994,
the absolute values of exceedances have generally
decreased throughout the Czech Republic, and the
regional number of exceedances has changed signi-
ficantly. While the highest exceedances were located
in the northwest part of the country in 1991 (Kru$né
hory Mts.), in 2000 these were located in central
parts of the Czech Republic. A reduction in current
total deposition of nitrogen (NOY + NH ) by about
60% compared to 2000 would protect 55% of sensi-
tive forests. A reduction in current total sulphur and
nitrogen deposition by about 60 % compared to 2000
would protect 98% of sensitive forests.
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Atmosféricka depozice dusiku a siry ve vztahu ke kritickym zatézim

dusiku a acidity v Ceské republice

M. ZAPLETAL

Centrum pro Zivotni prostiedi a hodnoceni krajiny — Ekotoxa Opava, Opava, Ceskd republika

ABSTRAKT: Odhady suché a mokré depozice siry a dusiku byly porovnany s kritickymi zatézemi siry a dusiku na
tzemi Ceské republiky v siti 1 x 1 km. Depozice byla odhadnuta z monitorovanych a modelovanych koncentraci
acidifika¢nich ldtek v ovzdusi a ve srdzkach (oxid sificity, oxidy dusiku, amoniak a jejich reak¢ni produkty). Mokra
depozice byla odvozena z naméienych koncentraci SOi_, NO, a NH:; ve srazkach a ze srazkovych thrnd. Sucha de-
pozice byla odvozena z koncentraci plynnych litek a aerosolit v ovzdusi a jejich depozi¢nich rychlosti. Pro vypocet
kritickych zatézi siry a dusiku byl pouzit model zaloZzeny na hmotnostni bilanci prvkd. Priimérna ro¢ni hodnota
celkové potencidlni kyselé depozice klesla mezi roky 1991 a 2000 ze 4 147 mol H*/ha/rok na 2 185 mol H*/ha/rok.
Snizeni hodnot celkové depozice siry a dusiku (potencidlni kyselé depozice) o 60 % vzhledem k roku 2000 by chranilo

98 % tzemi citlivych lesti.

Klicova slova: acidita; atmosférickd depozice; kritické zatéze; oxidy dusiku; oxidy siry

Oxid siricity, oxidy dusiku, amoniak a jejich
reak¢ni produkty jsou vyznamnymi acidifika¢nimi
latkami v lesnich ekosystémech Ceské republiky.
Pro posouzeni $irokého okruhu potencidlnich
vlivl acidifika¢nich latek na lesni ekosystémy
potfebujeme védét, kde aktudlni atmosférickd
depozice téchto latek prekracuje kritickou zatéz.
Kriticka zatéz je nejvys$si davka znecistujici latky,
kterd jesté nezptsobi chemické zmény, které by
mély dlouhodobé skodlivé Gcinky na nejcitlivéjsi
ekosystémy. Cilem prace je hodnoceni vyvoje at-
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mosférické depozice siry a dusiku v letech 1991 az
2000 ve vztahu ke kritickym zatézim dusiku a acidity
lesnich ptid na tizemi Ceské republiky v siti 1 x 1 km.
Celkova potencidlni kyseld depozice = 250+ NO

+ NH , kde SO _je celkové (mokré a suchd) depozice
sloucenin siry (SO, a SO%;), NO . je celkova depozice
oxidovanych slou¢enin dusiku (NO, NO,, HNO,
a NO,) a NH_ je celkova depozice redukovanych
slou¢enin dusiku (NHS a NH;). Predpoklada se, ze
jeden mol SO, muze v konec¢né formé vytvofit dva
vodikové ionty H*, zatimco jeden mol NOx nebo
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NH, jeden vodikovy iont H*. Depozice byla odhad-
nuta z monitorovanych a modelovanych koncentraci
acidifika¢nich latek v ovzdusi a ve srazkach. Data
o koncentracich acidifikacnich latek ve srazkach
a v ovzdusi byla ziskdna z databdze Informacniho
systému kvality ovzdusi (CHMU) a z EMEP-LRTAP
modelu. Mokra depozice byla odvozena z naméfenych
koncentraci SOZ_, NO; a NH:L ve srdzkach a ze
srazkovych uhrnt. Sucha depozice byla odvozena
z koncentraci plynnych latek a aerosolti v ovzdusi
ajejich depozi¢nich rychlosti. Pro odhad depozi¢nich
rychlosti z meteorologickych dat, charakteristik
povrcht a vegetacnich pokryvi vsiti 1 x 1 km
byl pouzit nékolikandsobny rezisten¢ni model.
Depozicni rychlosti aerosolovych ¢astic v siti 1 x 1 km
byly odvozeny z parametrizace tfeci rychlosti pro
nizkou vegetaci a pro lesy. Metodika hodnoceni
kritickych zatézi siry a dusiku je zaloZena na hmo-
tové bilanci vodikovych ionta v lesnich piddch za
predpokladu ustileného stavu chemickych prvki,
které zpusobuji okyselovani a které vzniklé okyseleni
neutralizuji. Hodnoty kritickych zatézi siry a dusiku
pro lesn{ ekosystémy na tizemi Ceské republiky byly
vyhodnoceny na zékladé jednoduchych hmotovych
bilanci vodikovych iontd.

Mezi roky 1991 a 2000 klesla v Ceské republice
priamérnd ro¢ni hodnota mokré depozice (SOif,
NO, a NHZ) z 1 248 mol H*/ha/rok na 1 038 mol
H*/ha/rok. Ve stejném obdobi klesla primérna
ro¢ni hodnota suché depozice (SO,, NO , HNO,,
NH, a aerosol) z 2 899 mol H*/ha/rok na 1 147 mol
H*/ha/rok.

Pokles primeérné ro¢ni hodnoty celkové depozice
SO_ mezi roky 1991 a 2000 z hodnoty 2 311 mol
H*/ha/rok na 708 mol H*/ha/rok byl zptisoben ome-
zovénim emisi SO, v Ceské republice a ve stiedni
a zapadni Evropé. Tendence poklesu celkové de-
pozice SO_ je zvlasté patrnd v nejzatizenéjsich ob-
lastech, tj. v severozdpadnich Cechdch, v Praze a na
Ostravsku. Pokles primérné ro¢ni hodnoty celkové
depozice NOy mezi roky 1994 a 2000 z 945 mol
H*/ha/rok na 649 mol H*/ha/rok, ktery se projevil
zejména ve stfedni, severni a severozdpadni ¢asti

Ceské republiky, byl zptisoben omezovanim emisi
NO,_ z velkych pramyslovych zdroja v Ceské re-
publice. Pokles primérné roc¢ni hodnoty celkové
depozice NH_mezi roky 1991 a 2000 z 891 mol
H*/ha/rok na 828 mol H*/ha/rok byl ovlivnén ze-
jména omezenim emisi NH, v oblastech s intenzivni
zemédélskou ¢innosti (severni a vychodni ¢ast Ceské
republiky). Pokles pramérné ro¢ni hodnoty celkové
potencidlni kyselé depozice mezi roky 1991 a 2000
z 4 147 mol H*/ha/rok na 2 185 mol H*/ha/rok byl
ovlivnén pfedevsim poklesem emisi SO,.

V Ceské republice byly mezi roky 1990 a 2000
snizeny emise SO, 0 86 %, emise NO_046 % a emise
NH, 0 52 %. Emise oxidu sificitého a amoniaku byly
v roce 2000 snizeny pod uroven emisnich stropl
pro rok 2010. Emisni strop pro oxidy dusiku byl
v roce 2000 prekrocen.

Celkové depozice dusiku (NOy +NH ) prekracovala
kritické zatéze nutri¢niho dusiku v roce 1994 na celé
plose lesnich ekosystémi, v roce 2000 na 99 % plochy
lesnich ekosystému. Primeérnd hodnota prekroceni
kritickych zatézi nutri¢niho dusiku celkovou de-
pozici dusiku na tzemi lesnich ekosystémi Ceské
republiky vsiti 1 x 1 km byla v roce 1994 odhad-
nuta na 1 213 mol H*/ha/rok (17 kg N/ha/rok)
av roce 2000 na 858 mol H*/ha/rok (12 kg N/ha/rok).
Celkova potencialni kysela depozice prekracovala
kritické zatéze siry a dusiku (acidity) v roce 1994
na 98 % plochy lesnich ekosystémd, v roce 2000 na
93 % plochy lesnich ekosystém?. Primérnd hodnota
prekroceni kritické zatéze siry a dusiku (acidity)
celkovou potencialni kyselou depozici na tzemi
lesnich ekosystémii Ceské republiky v siti 1 x 1 km
byla v roce 1994 odhadnuta na 1 731 mol H*/ha/rok
a vroce 2000 na 733 mol H*/ha/rok.

Nejvétsi prekroceni kritickych zatézi dusiku a aci-
dity bylo v roce 1991 lokalizovéno v severozdpadni
¢asti Ceské republiky, zatimco v roce 2000 ve stiedni
¢asti Ceské republiky. Snizeni hodnot celkové de-
pozice dusiku (NOy + NH,) 0 60 % k roku 2000 by
chrénilo 55 % Uzemi lesti. Snizeni hodnot celkové
depozice siry a dusiku (potencidlni kyselé depozice)
0 60 % k roku 2000 by chrénilo 98 % tzemi lestl.

Corresponding author:

Doc. Ing. M1LOS ZAPLETAL, Dr., Centrum pro Zivotni prostfedi a hodnoceni krajiny — Ekotoxa Opava,

Horni ndmésti 2, 746 01 Opava, Ceska republika

tel.: + 420 553 696 132, fax: + 420 553 628 512, e-mail: milos.zapletal@ekotoxa.cz

100

J. FOR. SCI, 52, 2006 (2): 92-100



