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Estimates of dry and wet deposition of nitrogen
and sulphur compounds in the Czech Republic
for the years 1994 and 1998 are presented. Depo-
sition has been estimated from monitored and
modeled concentrations in the atmosphere and
in precipitation, where the most important acidi-
fying compounds are sulphur dioxide, nitrogen
oxides, ammonia, and their reaction products.
Measured atmospheric concentrations of SO2,
NOx, NH3, and aerosol particles (SO4

2–, NO3
–, and

NH4
+), along with measured concentrations of

SO4
2–, NO3

–, and NH4
+ in precipitation, weighted by

precipitation amounts, were interpolated with
Kriging technique on a 10- � 10-km grid covering
the whole Czech Republic. Wet deposition was
derived from concentration values for SO4

2–,
NO3

–, and NH4
+ in precipitation and from precipi-

tation amounts. Dry deposition was derived from
concentrations of gaseous components and aero-
sol in the air, and from their deposition velocities.
A multiple resistance model was used for calcu-
lation of SO2, NOx, and NH3 deposition velocities.
Deposition velocities of particles were parameter-
ized. It was estimated that the annual average
deposition of SOx in the Czech Republic de-
creased from 1384 to 1027 mol H+ ha–1 a–1

between 1994 and 1998. The annual average NOy

deposition was estimated to be 972 and 919 mol
H+ ha–1 a–1 in 1994 and 1998, respectively. The an-
nual average NHx deposition was estimated to be
887 mol H+ ha–1 a–1 and 779 mol H+ ha–1 a–1 in 1994
and 1998, respectively. It was estimated that the
annual average of the total potential acid deposi-
tion decreased from 3243 to 2725 mol H+ ha–1 a–1

between 1994 and 1998. Sulphur compounds
(SOx ) contributed about 38%, oxidized nitrogen

species (NOy) 34%, and reduced nitrogen species
(NHx) 28% to the total potential acid deposition in
1998. The wet deposition contributed 42% to the
total potential acid deposition in 1998.
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deposition, wet deposition, deposition velocity, resistance
model

DOMAINS: atmospheric systems, soil systems, ecosys-
tems and communities, environmental sciences, environ-
mental chemistry, environmental management, ecosystem
management, environmental modeling, environmental
monitoring

INTRODUCTION

���������	�
���������������������������	�����������������
��
�����	��	�����������	���������	����	����	������������
����	�
�	����������������	�������	�����	��	����	�����
��������������������	
��	���������������
	�����������	����	���	���������������������	
��	��������������	������	����	���	��������� ����������������
�	
�	������	���������
	����	������	����������������������
���

��������	���
����	���	���	����������	���
����������	�����
������	�������
���
������	��	������!"�#�#��	������	��	��$	��%
������������	�������&���'	�����	��($��&')����������������	%
�����	�� 	�� 
���� 	�� ���	����	�� �	����� ��������� �	����� ���
� ����������������������	�������	������	�������������
���������%
�������	������	�����������������������
�	�����������������	�����%

�������	����	����� ���	������	�����������������	
�	�����	���
*+%�×�*+%�
������� ��� �������������������	�� ��������	����	

*,,-��	�*,,.���������������

�������	
���
�	����������������	

���������'�	���

��	��&����������	�/*�0�1�-�2�3�4�.5�������
������������	���	���������	������6��������	������#����	�
����	�
��������������������	
�*,,1��	�0+++�

Atmospheric Deposition of Nitrogen and
Sulphur Compounds in the Czech Republic

Miloš Zapletal
Centre for Environment and Land Assessment – Ekotoxa Opava, Horní
nám. 2, 746 01 Opava, Czech Republic



Zapletal: Atmospheric Deposition of N and S in the Czech Republic TheScientificWorld (2001) 1(S2), 294–303

295

EXPERIMENTAL METHODS/PROCEDURES

Acid Atmospheric Deposition
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RESULTS AND DISCUSSION
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TABLE 1
Annual Averages of Amount of Precipitation, Wet Depositions of Sulphur
and Nitrogen Compounds (SO4

2–, NO3
–, and NH4

+), and Total Potential Acid
in the Czech Republic in 1994 and 1998 (mol H+ ha–1 a–1)

Annual average of Wet deposition

amount of (mol H+ ha–1 a–1) Total potential acid

Year precipitation (mm) SO4
2– NO3

– NH4
+ (mol H+ ha–1 a–1)

1994 688 506 317 406 1229

1998 759 454 328 361 1143
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TABLE 2
Annual Averages of Dry Deposition Fluxes of Sulphur and Nitrogen Compounds
and Total Potential Acid in the Czech Republic in 1994 and 1998 (mol H+ ha–1 a–1)

Total

Deposition (mol H+ ha–1 a–1) potential acid

Year SO2 SO4
2– NOx HNO3 NO3

– NH3 NH4
+ (mol H+ ha–1 a–1)

1994 790 88* 407 86* 162* 424 57* 2014

1998 485 88* 343 86* 162* 361 57* 1582

* In 1994 and 1998 data for these components were not available, therefore the values for 1993 (see Tuovinen et
al.)[12] have been used. In the period 1994 to 1998 a remarkable decrease of annual average of gaseous SO2

deposition can be observed.
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TABLE 3
Dry, Wet, and Total Depositions of SOx, NOy, and NHx in 1994 and 1998 (mol H+ ha–1 a–1)

SOx (mol H+ ha–1 a–1) NOy (mol H+ ha–1 a–1) NHx (mol H+ ha–1 a–1)

Year Dry Wet Total Dry Wet Total Dry Wet Total

1994 878 506 1384 655 317 972 481 406 887

1998 573 454 1027 591 328 919 418 361 779

��������	 ��������������������������	����
� ��� ���� ������	����������������	�
������ ��� ������������	������ ���������������$�������� !�"����������  &� ��&��
��	�
�����"#

TABLE 5
Emission of SO2, NOx, and NH3 in 1994 and 1998 (mol H+ ha–1 a–1)[10,11,22]

Year SO2(mol H+ha–1 a–1) NOx(mol H+ ha–1 a–1) NH3(mol H+ ha–1 a–1)

1994 5032 1017 896*

1998 1755 1138 811*

* Calculation of emission of NH3 was performed by the emission model[5,8].

TABLE 4
Total Potential Acid Deposition in 1994 and 1998

(mol H+ ha–1 a–1)

Potential acid (mol H+ ha–1 a–1)

Year Dry Wet Total

1994 2014 1229 3243

1998 1582 1143 2725
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