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6. Observed Pollutant Concentrations at HELCOM 
Stations in 1998 
 

 
HELCOM Stations in 1998. Table 6.1 includes HELCOM stations which have reported 
measurements for 1998.  The name and, code of each station and its location in one of the 
sub-basins/catchments of the Baltic Sea is given in the table (page 2).  
 
Map with the locations of the HELCOM Stations. Figure 6.1 - map with geographical 
locations of the HELCOM stations which are listed in Table 6.1 (page 3). 
 
Tables with 1998 Observations at HELCOM Stations. Complete set of tables with monthly 
concentrations and annual average values, of all compounds reported from HELCOM stations 
to the NILU database for 1988: 
 

• Concentrations at the Danish HELCOM Stations in 1998  4  

• Concentrations at the Estonian HELCOM Stations in 1998  6  

• Concentrations at the Finnish HELCOM Stations in 1998  8      

• Concentrations at the German HELCOM Stations in 1998  12 

• Concentrations at the Latvian HELCOM Stations in 1998  15 

• Concentrations at the Lithuanian HELCOM Stations in 1998 18   

• Concentrations at the Polish HELCOM Stations in 1998  20 

• Concentrations at the Swedish HELCOM Stations in 1998  21  

  

#%$�&('*)�+-,/.%$�0�1324+-5�,6'*)�+-24+-780�9�5�0�5�:
 Graphical illustration of measurements at the HELCOM 

stations in 1998. 
 
 

• Nitrogen Concentrations and pH in Precipitation   27 

• Nitrogen Concentrations in the Air     32 

• Heavy Metal Concentrations in Precipitation     34 

• Heavy Metal Concentrations in the Air    37 
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 N�O�P�Q�RTS UWV . Measurement sites and compounds measured in 1997. The bullet in Table 6.1 
means that measurements for one of the compounds (nitrogen, heavy metals and POPs, in air 
or precipitation) are available for 1998. 
 
 
 

Sub-basin Station Nitrogen Heavy Metals Organic 

 Code Name Precip. Air  Precip. Air  Precip. Air  

BOB FI53 Hailuoto ·  ·    

ARC FI09 Utö · · ·    

GUF FI17 Virolahti II · · ·    

 EE09 Lahemaa · · ·    

GUR LV16 Zoseni · · · ·   

BPN EE11 Vilsandy ·  ·    

 LV10 Rucava · · · ·   

 SE08 Hoburgen · ·     

 SE12 Aspvreten · · ·    

BPS LT15 Preila · · · ·   

 PL04 Leba · · ?    

 DE09 Zingst · · · · ·  

WEB DK05 Keldsnor · ·  ·   

SOU SE11 Vavihill · ·     

KAT SE02 R•rvik · ·     

 DK08 Anholt · ·  ·   
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 k%l�m(n*o�prq sWt . Geographical locations of the HELCOM stations used in 1998 computations. 
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 © ª�« ¬��®�¯�°�±�² ©�³�´�µ ±�¶�·�·�¸  

 sum pH k SO4-- SO4-- 
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm  ¹�º »½¼  mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 73.46 4.80 42.44 0.64 0.25 0.23 0.35 4.69 0.55 8.09 0.26 0.28 

02/1998 18.35 4.98 40.45 1.02 0.73 0.79 0.63 3.55 0.42 6.30 0.61 0.23 

03/1998 49.04 4.81 18.80 0.43 0.33 0.32 0.39 1.23 0.14 2.10 0.12 0.06 

04/1998 71.35 5.04 21.13 0.64 0.57 0.68 0.63 0.76 0.11 1.33 0.28 0.14 

05/1998 36.75 4.58 43.29 1.37 1.28 1.24 0.78 1.66 0.11 1.90 0.33 0.23 

06/1998 74.04 5.03 19.56 0.62 0.57 0.75 0.59 0.78 0.07 0.89 0.29 0.22 

07/1998 59.90 5.06 21.61 0.65 0.55 0.85 0.51 1.22 0.13 2.00 0.15 0.26 

08/1998 33.44 5.43 23.51 0.60 0.46 0.62 0.44 1.71 0.26 2.95 0.84 0.17 

09/1998 25.75 5.11 21.34 0.56 0.46 0.57 0.53 1.23 0.14 2.21 0.14 0.08 

10/1998 94.30 5.03 34.69 0.67 0.36 0.22 0.29 3.78 0.43 6.72 0.30 0.29 

11/1998 62.42 4.55 34.93 0.71 0.55 0.56 0.84 1.91 0.23 3.33 0.25 0.24 

12/1998 36.56 4.81 21.24 0.46 0.36 0.37 0.47 1.18 0.10 2.15 0.18 0.44 ¾À¿Á¿ÁÂÄÃÆÅÇ ÃÆÅ ÂÄÈÊÉÌË
Í
Î�Ï Í
ÎÑÐÁÏ Ò
ÓÕÔ
Ò�Ï Î
Ó×Ö�Ï Ë
Ó×Ö�Ï Î
Ö×Ö�Ï Î
Î×Ö�Ï Î
Ô×Ô�Ï Ö
Ò×Ö�Ï Ô½ÐØÖ�Ï Ô
Ò×Í�Ï Î
Î×Ö�Ï Ô
Í
 
 Ù Ú�Û Ü�Ý�Þ�ß�à�á�â Ù�ã�ä�å á�æ�ç�ç�è  

 SO2 S_total NH3+NH4 HNO3+NO3 Cu Pb Ni Zn 

 air aerosol areosol areosol aerosol aerosol aerosol aerosol 

 éÄê�ë ì8í  îÄï�ð ñ8ò  óÆô-õ ö8÷  øÆù-ú û8ü  ýÊþ ÿ��  ��� ���  g/m3 g/m3 

01/1998 0.87 0.64 1.76 1.01 2.21 9.18 1.14 20.07 

02/1998 1.17 1.02 4.50 2.44 2.07 14.03 2.21 21.58 

03/1998 0.80 0.43 2.51 1.07 1.08 5.48 1.56 11.03 

04/1998 0.95 0.64 2.70 1.38 1.51 7.56 2.45 14.18 

05/1998 0.75 1.37 3.19 1.10 2.86 5.16 3.36 13.29 

06/1998 0.54 0.62 2.53 0.84 1.05 4.54 1.70 8.77 

07/1998 0.41 0.65 1.74 0.60 0.63 2.49 1.14 4.73 

08/1998 0.46 0.60 2.03 0.64 0.99 3.04 0.99 5.53 

09/1998 0.71 0.56 3.77 1.02 1.63 8.78 1.91 15.01 

10/1998 0.45 0.67 1.15 0.51 0.88 3.96 0.97 8.78 

11/1998 1.79 0.71 2.71 1.42 3.04 18.63 2.03 30.48 

12/1998 1.33 0.46 2.57 1.38 2.32 14.08 1.88 21.11 �	�
�
����� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����� �
� ���
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  B C#D#E#F G:HJI<K<LJMJN<HJOJPJPJM  

 sum pH k SO4-- SO4-- 
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm  Q>R SUT  mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 52.27 4.49 38.69 0.61 0.36 0.32 0.64 3.05 0.37 5.15 0.16 0.12 

02/1998 45.41 4.81 33.91 0.76 0.43 0.45 0.53 3.93 0.48 6.78 0.32 0.17 

03/1998 47.15 4.73 41.02 0.74 0.42 0.41 0.55 3.86 0.50 6.95 0.28 0.16 

04/1998 49.60 4.57 34.32 0.82 0.64 0.57 0.63 2.17 0.27 3.57 0.21 0.10 

05/1998 18.84 4.77 51.66 1.38 1.03 0.82 0.75 4.40 0.48 6.85 0.59 0.79 

06/1998 114.22 4.65 34.83 0.73 0.50 0.35 0.40 2.84 0.33 4.94 0.23 0.19 

07/1998 68.28 4.82 33.48 0.60 0.31 0.20 0.32 3.58 0.40 6.07 0.21 0.15 

08/1998 34.11 4.59 48.38 0.93 0.54 0.38 0.59 4.68 0.49 7.74 0.34 0.23 

09/1998 55.43 4.82 19.65 0.44 0.35 0.28 0.39 1.22 0.14 1.94 0.16 0.09 

10/1998 109.86 4.75 39.00 0.58 0.23 0.20 0.34 4.26 0.45 7.16 0.21 0.16 

11/1998 64.28 4.27 54.33 0.87 0.57 0.30 0.72 3.70 0.43 6.48 0.19 0.14 

12/1998 54.33 4.42 37.12 0.61 0.43 0.44 0.73 2.18 0.26 3.55 0.12 0.09 V	W
W
XY�Z[ Y�Z X\�]�^�_U`�a ^�^cb
a d�_e`�^�a f�ghg�a ^�ghg�a b�`hg�a `�ihg�a i�_c`�a j�dhg�a `�fhi�a iUbkg�a j�` g�a _Ud
 
 l m#n#o#p q:rJs<t<uJvJw<rJxJyJyJz  

 SO2 NO2 S_total NH3+NH4 HNO3+NO3 Cu Pb Ni Zn 

 air air aerosol areosol areosol aerosol aerosol aerosol aerosol 

 {|>} ~��  ����� ���  ��>� ���  ����� ���  ����� ���  g/m3 g/m3 g/m3 g/m3 

01/1998 0.68 1.20 0.54 1.06 0.80 1.45 6.74 1.53 13.76 

02/1998 0.43 2.04 0.67 1.97 1.16 0.99 5.91 1.16 8.76 

03/1998 0.81 1.85 0.65 1.19 0.74 0.82 4.13 1.32 8.57 

04/1998 0.90 2.44 1.13 1.43 0.78 1.18 5.75 1.87 12.79 

05/1998 0.75 1.84 0.99 1.25 0.79 0.82 3.47 1.80 8.76 

06/1998 0.46 1.36 0.93 0.97 0.60 0.76 2.51 1.25 5.67 

07/1998 0.41 1.00 0.88 0.82 0.52 0.60 1.79 0.84 4.95 

08/1998 0.45 1.23 0.65 0.75 0.43 0.44 1.59 0.77 3.42 

09/1998 0.53 1.67 1.45 1.54 0.66 1.53 5.29 1.29 10.27 

10/1998 0.24 1.17 0.48 0.54 0.28 0.62 1.88 0.58 4.20 

11/1998 1.40 2.86 1.28 1.14 0.63 1.26 9.21 1.14 15.61 

12/1998 1.20 4.23 0.89 1.25 0.84 1.36 7.85 1.61 12.37 �	�
�
����� ��� ���� ���  �¡ ¢�� ¡�  ��� £�£ ¢�� ¢U¤ ���  �£ ¡�� �U¥ ��� ¡�£ ¥
�  �¦ ¢�� §� 
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»½¼�¾À¿ÂÁÂ¾ÀÃ�ÄÂÅ�Ã�Æ ¼�¾ÀÇÈÅ�ÃÉÃ�ÊÀÁÌËÍÇJÃ�¼�¾ÀÆ Å�¾ÏÎÐËÍÑÍ»½ÒÐÓÕÔÀÃ�Å�Ã�Æ ¼�¾ÀÇÈÆ ¾ÏÖ�×�×�Ø

 Ù#ÚJÛ#ÜJÝÞÚ
ßJà)à)áJâ<ßJãJäJäJå  

 sum pH k SO4-- SO4-- 
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm  æ>ç èUé  mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 40.10 5.36 26.83 1.08 0.99 0.24 0.44 0.93 0.36 1.72 2.96 0.19 

02/1998 41.70 5.34 16.57 0.61 0.54 0.13 0.43 0.77 0.13 1.49 0.54 0.18 

03/1998 23.00 4.93 32.17 1.87 1.74 0.45 0.65 0.68 0.20 1.83 2.61 1.06 

04/1998 31.20 5.50 21.98 1.77 1.72 0.36 0.45 0.40 0.13 0.53 1.87 0.22 

05/1998 85.50 5.44 17.65 0.51 0.47 0.22 0.22 0.26 0.10 0.58 3.53 0.28 

06/1998 151.30 5.30 19.88 0.57 0.54 0.18 0.24 0.15 0.08 0.93 3.39 0.17 

07/1998 103.00 5.29 9.54 0.49 0.47 0.14 0.09 0.14 0.05 0.50 0.67 0.12 

08/1998 180.90 4.96 11.50 0.19 0.17 0.07 0.08 0.11 0.05 0.49 1.39 0.06 

09/1998 20.40 6.18 11.00 0.46 0.40 0.04 0.07 0.21 0.07 0.73 0.95 0.08 

10/1998 75.70 4.91 11.89 0.31 0.26 0.05 0.18 0.56 0.07 1.16 0.56 0.13 

11/1998 31.40 4.38 23.20 0.49 0.48 0.21 0.50 0.07 0.02 0.37 0.80 0.08 

12/1998 53.80 4.58 19.74 0.67 0.63 0.26 0.37 0.37 0.06 0.86 0.18 0.08 ê	ë
ë
ìí�îï í�î ìð�ñ�ò�ó�ò�ô õ�õhö�ô õ�÷ùøUú�ô ó�óhõ�ô ö�öhõ�ô ö�øcõ�ô øUúhõ�ô ÷�óhõ�ô ÷�ûhõ�ô õ�ûhõ�ô ò�õkø�ô ü�û õ�ô øUú
 ý þJÿ����Þþ�����������	
���������  

 sum Cd Pb Zn Cr Cu Ni As 

 precip precip precip precip precip precip precip precip 

 mm g/l g/l g/l g/l g/l g/l �� �  
01/1998 40.10 0.12 1.68 5.90 0.54 1.41 0.74 0.32 

02/1998 41.70 15.92 0.91 11.98 0.50 0.71 0.58 0.25 

03/1998 23.00 7.12 1.35 36.85 0.50 2.70 2.31 0.62 

04/1998 31.20 6.88 0.68 13.92 0.50 23.53 1.57 0.25 

05/1998 85.50 1.26 0.50 28.94 0.50 4.98 0.50 0.25 

06/1998 151.30 0.91 0.50 22.79 0.50 3.05 0.75 0.39 

07/1998 103.00 0.05 0.50 5.27 0.58 2.43 0.52 0.36 

08/1998 180.90 3.26 0.67 5.18 0.50 2.98 0.73 0.25 

09/1998 20.40 26.02 0.50 5.00 0.50 0.99 0.50 0.25 

10/1998 75.70 3.62 0.50 6.27 0.55 2.12 1.59 0.34 

11/1998 31.40 2.29 1.19 13.97 0.50 3.11 1.94 0.42 

12/1998 53.80 2.17 2.18 11.25 0.53 1.91 0.57 0.44 ������������ ��� ����� �����! "�"#�! $�$%"! &��(')�! *)$%"! +�*#�! +!',"! ��-#"! ���
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 L M�N�O�PQM�R�S�S�T�U�V
R�W�U�U�X  Y[Z \ ]�^�_�`Ha@b�c�c�d�d�e
b�d�f�f�g

 NO2   NO2 SO2 

 air   air air 

 hjilk mon    pjqlr sot  u�vHw xoy  
01/1998 0.97  01/1998 1.15  

02/1998 0.91  02/1998 1.21  

03/1998 0.83  03/1998 0.69  

04/1998 0.53  04/1998 0.76  

05/1998 0.53  05/1998 0.99  

06/1998 0.49  06/1998 1.10 0.12 

07/1998 0.42  07/1998 0.74 0.09 

08/1998 0.44  08/1998 0.55 0.09 

09/1998 0.48  09/1998 0.37 0.15 

10/1998 0.51  10/1998 0.64 0.13 

11/1998 0.78  11/1998 0.88 0.83 

12/1998 0.62  12/1998 1.17 0.72 z�{�{�|�}�~� }�~ |���� �!� ��� z�{�{�|�}�~� }�~ |���� �!� ��� � ��� �l���
 
 

�[� � �������H�@�����������
���������
 sum pH k SO4-- SO4-- 

corr 
NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm  �H� �)   mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 34.60 4.39 30.00 0.86 0.77 0.24 0.55 1.12 0.18 2.90 0.40 0.05 

02/1998 18.30 4.74 20.00 0.70 0.62 0.25 0.60 0.98 0.21 2.10 0.70 0.10 

03/1998 3.80 5.25 29.00 1.57 1.28 0.23 0.71 1.47 0.42 3.50 2.00 0.17 

04/1998 24.90 5.51 20.39 1.18 1.10 0.29 0.51 0.61 0.26 1.00 1.62 0.21 

05/1998 24.10 5.48 27.13 1.23 1.12 0.80 0.66 0.59 0.18 1.42 0.77 0.56 

06/1998 67.80 5.18 18.84 0.48 0.42 0.61 0.24 0.40 0.10 0.93 0.28 0.65 

07/1998 29.80 4.99 15.88 0.46 0.44 0.37 0.09 0.39 0.03 1.00 0.24 0.39 

08/1998 74.50 6.09 17.40 0.37 0.31 0.51 0.13 0.47 0.10 1.19 0.66 0.40 

09/1998 19.20 5.59 23.10 0.72 0.66 0.73 0.41 0.33 0.08 0.84 0.37 0.34 

10/1998 90.70 3.30 26.25 1.29 1.19 0.19 0.51 1.10 0.13 2.28 0.33 0.09 

11/1998 56.00 4.59 20.20 1.43 1.37 0.14 0.36 0.25 0.08 0.76 0.42 0.09 

12/1998 47.50 4.50 23.33 1.68 1.59 0.36 0.45 1.14 0.14 1.93 0.17 0.06 ¡�¢�¢�£�¤�¥¦ ¤�¥ £�§�¨ª©!«!¬� ®�¯#°! «�±²®!¬� «�³#¯! «�³#¯! ±�±#¯! °�±#¯! °�±#¯! ³�«#¯! ¬)°%¬� ´�°#¯! ©!± ¯! ®�µ
 



¶�·0¶�¸3¹�º�»7¼ ½9º�¾<¿<À7Á »7¼ ¾@Â�ºBÃCÀ7½9¼EÄ!À7½@Å
¶HÆI¹�Ç
·
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 É[Ê Ë Ì�Í�Î�ÏHÐ@Ñ�Ò�Ò�Ó�Ó�Ô
Ñ�Ó�Õ�Õ�Ö  

 sum Cd Cu Pb Zn Cr Ni As 

 precip precip precip precip precip precip precip precip 

 mm g/l g/l g/l g/l g/l g/l g/l 

01/1998 34.60 0.11 0.50 0.50 20.00 0.50 0.50 0.10 

02/1998 18.30 0.08 0.50 0.50 20.00 0.50 0.50 0.10 

03/1998 3.80 0.08 2.10 0.50 5.00 0.50 0.50 0.10 

04/1998 24.90 0.07 7.89 0.50 11.81 0.50 0.50 0.13 

05/1998 24.10 17.87 2.64 0.50 9.32 0.57 1.13 0.42 

06/1998 67.80 0.04 3.61 0.50 6.85 0.50 1.52 0.27 

07/1998 29.80 6.75 8.07 0.91 5.00 0.50 0.50 0.17 

08/1998 74.50 9.31 5.23 0.88 15.58 0.50 0.66 0.18 

09/1998 19.20 0.06 6.76 0.50 29.48 0.50 0.87 0.25 

10/1998 90.70 0.18 1.57 0.60 11.05 0.50 0.50 0.32 

11/1998 56.00 0.08 0.88 2.17 12.19 0.50 2.20 0.36 

12/1998 47.50 0.12 1.56 1.12 15.05 0.50 0.50 0.38 ×�Ø�Ø�Ù�Ú�ÛÜ Ú�Û Ù�Ý�Þªß!à!á�â ã�ä#ã!â å�å#æ!â áçß%ä!â è�é(á)ã!â à�æ#ä!â ê�ä#ä!â à!á,ä!â ã�é
 
 
 
 ëíìjîðïòñòîðó!ôòõjó!öçìjîð÷øõjóùó!úðñüûýöçîðîðöç÷�úÿþ���� ë������ðó!õjó!öçìjîð÷øöçî
	�����

 �����
����� ���������������  

 sum sum k ph SO4-- SO4— 
corr. 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip presip precip precip precip precip precip precip precip precip precip precip 

 mm mm off ���  "!  pH unit mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 16.10 50.00 42.11 4.26 0.84 0.58 0.36 0.81 3.05 0.37 5.19 0.24 0.26 

02/1998 5.60 45.10 59.00 4.05 1.48 1.24 0.63 1.49 2.89 0.34 4.41 0.42 0.39 

03/1998 3.60 26.70 66.42 4.37 0.86 0.67 0.37 0.96 2.31 0.29 3.22 0.30 0.19 

04/1998 4.60 28.90 19.75 4.60 0.53 0.50 0.25 0.30 0.33 0.03 0.51 0.14 0.22 

05/1998 31.90 42.20 17.51 4.76 0.74 0.70 0.47 0.37 0.34 0.08 0.66 0.32 0.16 

06/1998 44.40 61.80 20.91 4.62 0.82 0.77 0.33 0.29 0.64 0.08 1.27 0.45 0.14 

07/1998 23.20 41.10 16.92 4.71 0.37 0.27 0.15 0.29 1.12 0.14 1.86 0.19 0.12 
08/1998 51.50 68.90 13.56 4.64 0.32 0.27 0.20 0.28 0.58 0.09 1.03 0.09 0.10 
09/1998 32.30 45.90 19.12 4.70 0.50 0.41 0.24 0.31 1.07 0.15 1.78 0.29 0.10 
10/1998 39.80 85.60 45.45 4.37 0.79 0.39 0.33 0.59 4.76 0.56 8.19 0.27 0.21 
11/1998 3.30 70.80 118.55 3.94 3.71 2.79 1.15 2.00 11.14 1.71 22.62 1.86 0.82 
12/1998 13.90 52.90 29.24 4.35 0.73 0.53 0.22 0.48 2.50 0.30 4.50 0.15 0.20 #%$&$&')(+*, (+* ')-/.10323465 0348769":65 :34;03765 0"<=<&5 <3<>465 23?=465 ?3@=465 A3A=465 ?3A=065 43@=465 037=A65 769B465 A34=465 9":
 
 



C�DEC�FHGJI3KML NOI3PRQRSMT KML PVU�IXWYSMNOL�Z6SMNV[�C�\]GJ^�D
_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_M_
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 `�a�b
c�d�e f�g�h�c�i�g�g�j  

 sum Cd Cu Pb Zn Cr Ni As Fe Mn V 

 precip precip precip precip precip precip precip precip precip precip precip 

 mm k/l m  g/l g/l g/l g/l g/l g/l g/l g/l n/o p  
01/1998 20.40 0.10 2.71 4.95 12.20 0.43 1.18 0.44 176.50 4.36 1.67 

02/1998 3.30 0.43 10.24 18.85 49.10 1.75 4.34 2.70 942.00 27.85 9.59 

03/1998 1.40 0.83 28.45 28.20 81.45 2.78 9.82 2.85 1350.0 58.45 12.10 

04/1998 24.70 0.06 2.58 2.16 4.31 0.13 0.35 0.19 28.50 2.12 0.74 

05/1998 36.00 0.07 5.92 6.44 5.78 0.21 0.73 0.25 85.40 5.22 0.67 

06/1998 52.50 0.05 1.76 1.90 5.18 0.13 0.36 0.21 34.75 3.07 0.51 

07/1998 30.20 0.05 2.37 0.97 21.90 0.19 0.59 0.19 112.00 5.36 0.52 
08/1998 91.30 0.02 0.89 2.05 5.47 0.03 0.22 0.09 37.40 1.55 0.35 
09/1998 41.60 0.05 1.31 1.44 5.29 0.17 0.32 0.29 34.25 4.76 0.42 
10/1998 36.10 0.10 1.36 2.83 7.17 0.14 0.45 0.40 31.25 1.58 0.79 
11/1998 31.80 0.15 0.78 3.13 7.38 0.47 1.32 0.30 32.15 1.48 1.85 
12/1998 20.40 0.14 1.52 3.19 8.85 0.23 0.93 0.57 35.20 1.42 1.39 q%r&r&s)t+uv t+u s)w/x1y3z3{6| }3~=~6| ~3}=�6| ~3z=�6| {3~=z6| �"y=~6| �3~=~6| �3~=~6| �3z;�"�&| {3~=y6| y3y=~6| z3�
 
 

 
 �����

����� ���������������  
 SO2 NO2 SO4-- NH3+NH4 HNO3+NO3 

 air air aerosol areosol areosol 

 �)��� ���  �+��� ���  �)��� ���   +¡�¢ £�¤  ¥+¦�§ ¨�©  
01/1998 0.51 1.31 0.69 0.44 0.43 

02/1998 1.09 1.65 0.84 0.57 0.56 

03/1998 0.82 1.65 0.77 0.54 0.46 

04/1998 0.74 3.53 1.11 0.82 0.56 

05/1998 0.44 2.88 0.58 0.51 0.35 

06/1998 0.30 2.30 0.66 0.60 0.42 

07/1998 0.29 1.12 0.61 0.48 0.41 
08/1998 0.19 0.68 0.40 0.33 0.22 
09/1998 0.31 0.59 0.58 0.53 0.35 
10/1998 0.24 0.89 0.41 0.33 0.29 
11/1998 1.01 1.21 0.99 0.50 0.38 
12/1998 0.74 1.39 0.85 0.39 0.37 ª%«&«&¬)+®¯ +® ¬)°/± ²6³ ´3´ µ3³ ¶3² ²6³ ·6µ ²6³ ´3² ²6³ ¸6²
 



¹�ºE¹�»H¼J½3¾M¿ ÀO½3ÁRÂRÃMÄ ¾M¿ ÁVÅ�½XÆYÃMÀO¿�Ç6ÃMÀVÈ�¹�É]¼JÊ�º
ËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMËMË
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  ÌÎÍ ÏOÐ�Ñ Ò�Ó�Ô�Í
Õ Ö�× Ø�Ù�Ú�Õ�Ø�Û�Û�Ü  

 sum sum k ph SO4-- SO4— 
corr. 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip precip 
 mm mm off S/cm pH unit mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 35.30 49.30 30.61 4.37 1.03 1.00 0.44 0.61 0.31 0.08 0.63 0.53 0.18 
02/1998 20.40 34.60 29.12 4.46 0.80 0.73 0.52 0.77 0.66 0.12 1.31 0.53 0.29 
03/1998 31.30 39.90 18.56 4.60 0.60 0.59 0.49 0.44 0.14 0.03 0.27 0.16 0.07 
04/1998 17.00 21.20 21.76 4.58 0.88 0.87 0.72 0.44 0.04 0.03 0.13 0.26 0.09 
05/1998 41.70 46.60 9.74 5.19 0.37 0.36 0.39 0.14 0.06 0.05 0.09 0.22 0.24 
06/1998 57.30 66.40 15.34 4.89 0.66 0.66 0.51 0.29 0.09 0.05 0.20 0.35 0.29 
07/1998 99.30 109.70 7.45 5.09 0.28 0.27 0.20 0.12 0.06 0.02 0.13 0.08 0.09 
08/1998 147.90 169.10 12.57 5.05 0.43 0.42 0.38 0.27 0.17 0.04 0.21 0.30 0.12 
09/1998 22.20 26.30 12.84 4.99 0.51 0.48 0.22 0.27 0.20 0.07 0.46 0.44 0.53 
10/1998 103.80 118.60 13.91 4.83 0.40 0.35 0.18 0.26 0.50 0.08 0.91 0.23 0.35 
11/1998 23.40 29.20 19.85 4.74 0.54 0.49 0.49 0.47 0.59 0.08 1.04 0.20 0.22 
12/1998 43.80 56.50 17.88 4.72 0.75 0.71 0.28 0.40 0.36 0.08 0.72 0.55 0.14 Ý%Þ&Þ&ß)à+áâ à+á ß)ã/ä1å"æ6ç6è æ6é8ê3å3ê6è æ6éìëíæ&è ê3çBæ&è î3é é6è ï3ç é6è ï3é=é6è ç3ï=é6è ç6ëBé6è ð3ï=é6è é3å=é6è æ6ï=é6è ç3é=é6è ð3é
 
 ñÎò óOô�õ ö�÷�ø�ù ú û�ü ý�þ�ÿ�ú�ý������  

 sum Cd Cu Pb Zn Cr Ni As Fe Mn V 
 precip precip precip precip precip precip precip precip precip precip precip 
 mm ��� �  g/l g/l g/l g/l g/l g/l g/l g/l ��� 	  

01/1998 31.00 0.11 1.92 4.77 14.02 0.43 1.00 0.78 64.33 2.44 1.63 
02/1998 15.50 0.13 3.90 4.76 11.53 0.62 1.56 1.09 81.37 6.69 2.46 
03/1998 22.30 0.12 1.28 3.39 8.61 0.27 0.59 0.49 49.77 2.63 1.27 
04/1998 15.00 0.13 1.51 2.15 6.86 0.16 0.53 0.29 22.97 2.45 1.35 
05/1998 43.30 0.04 0.78 1.20 4.31 0.13 0.22 0.13 57.97 4.96 0.38 
06/1998 57.60 0.06 1.17 1.62 4.60 0.13 0.30 0.16 39.30 4.93 0.53 
07/1998 102.40 0.02 0.55 0.59 22.17 0.03 0.22 0.04 19.70 1.56 0.18 
08/1998 158.20 0.03 0.80 1.15 4.97 0.03 0.28 0.16 15.57 2.02 0.30 
09/1998 22.10 0.06 1.24 1.05 6.17 0.15 0.32 0.26 37.63 7.63 0.46 
10/1998 96.70 0.05 1.01 1.50 4.13 0.14 0.31 0.18 10.00 1.28 0.42 
11/1998 15.60 0.18 1.97 3.35 8.06 0.24 0.93 0.32 64.23 2.59 2.22 
12/1998 36.10 0.30 1.56 2.51 5.28 0.21 0.50 0.40 53.10 1.53 1.21 
��������� ��� ����� ������� ������� �� !��� ���!��� �� ���� ������� ��"���� "�#���� $�"%"���� "�&!$�� �� ���� ��$
 



')(*')+-,/.�021 34.�5767829 021 5;:).=<>82341@?�823;AB'DCE,/FB(
G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G2G
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 HJI K4L)M N�O)P I Q R)S T�U�VBQ�T�W�W�X  

 SO2 NO2 SO4-- NH3+NH4 HNO3+NO3 
 air air aerosol areosol areosol 
 Y�ZD[ \^]  gN/m3 _�`Da b^c  d�egf h^i  j�kgl m^n  

01/1998 0.89 1.76 0.93 0.77 0.27 
02/1998 2.67 1.44 1.02 0.71 0.47 
03/1998 1.71 2.42 0.91 0.64 0.39 
04/1998 1.34 1.70 1.19 1.55 0.41 
05/1998 0.52 1.26 0.64 0.90 0.29 
06/1998 0.39 0.83 0.69 1.24 0.24 
07/1998 0.25 0.89 0.67 1.01 0.21 
08/1998 0.26 0.88 0.47 0.69 0.18 
09/1998 0.31 1.06 0.58 0.99 0.18 
10/1998 0.48 1.39 0.48 0.57 0.21 
11/1998 1.84 1.59 1.07 0.61 0.26 
12/1998 1.53 1.05 1.12 0.54 0.32 o�ppq�r�st r�s q�u�v w�x y�z w�x {�| y�x }�w y�x }�| y�x z�~
 

 
 � ��� � �)�)�@�)���)� �����B���������  

 sum k ph SO4-- NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip presip precip precip precip precip precip precip precip precip precip 

 mm �D� ���  pH unit mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 35.20 18.00 4.50 0.32 0.21 0.41 0.17 0.02 0.33 0.06 0.05 

02/1998 20.60 18.00 4.57 0.38 0.26 0.38 0.27 0.04 0.50 0.09 0.04 

03/1998 3.20 29.00 4.39 0.85 0.49 0.69 0.54 0.09 0.78 0.44 0.10 

04/1998 7.10 40.00 4.29 1.70 1.21 0.80 0.09 0.06 0.17 0.59 0.09 

05/1998 51.20 8.00 4.92 0.26 0.13 0.12 0.06 0.02 0.09 0.07 0.04 

06/1998 59.90 12.00 4.77 0.45 0.32 0.23 0.05 0.03 0.11 0.11 0.09 

07/1998 94.70 8.00 4.86 0.25 0.10 0.12 0.09 0.02 0.13 0.07 0.08 
08/1998 63.20 7.00 4.99 0.20 0.12 0.11 0.06 0.01 0.08 0.04 0.04 
09/1998 35.80 13.00 4.67 0.41 0.23 0.21 0.11 0.02 0.19 0.06 0.06 
10/1998 62.90 10.00 4.84 0.26 0.18 0.20 0.19 0.02 0.32 0.04 0.05 
11/1998 16.00 27.00 4.37 0.57 0.30 0.58 0.36 0.05 0.62 0.13 0.06 
12/1998 16.60 15.00 4.67 0.28 0.14 0.29 0.56 0.07 0.95 0.10 0.05 ���������� ��� ������������� ���¡ � �� ¢��£�� ¢�¤���� ¥�¥���� ¦������ ¦�¦����  �¥���� ��¥���� ¦�¥���� ��¤���� ���
 



§)¨*§)©-ª/«�¬2 ®4«�¯7°7±2² ¬2 ¯;³)«=´>±2®4@µ�±2®;¶B§D·Eª/¸B¨
¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹2¹
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 º »�¼ ½ ¾)¿)À@¿)Á�Â)Ã Ä�Å�ÆBÁ�Ç�È�È�É  
 sum Cd Cu Pb Zn Cr Ni As Fe Mn V 
 precip precip precip precip precip precip precip precip precip precip precip 
 mm g/l g/l g/l g/l g/l g/l g/l g/l g/l Ê�Ë Ì  

01/1998 36.40 0.02 0.58 1.17 2.49 0.12 0.31 0.08 9.34 1.65 0.45 
02/1998 18.40 0.04 1.40 1.58 3.86 0.14 0.41 0.19 21.15 2.56 1.23 
03/1998 0.50 0.11 11.90 7.89 20.80 1.66 2.42 0.71 332.00 20.30 8.04 
04/1998 3.60 0.25 6.35 6.77 19.80 0.61 1.50 0.82 106.25 11.95 2.98 
05/1998 50.70 0.02 0.63 0.47 1.79 0.03 0.20 0.06 32.65 1.14 0.20 
06/1998 60.60 0.03 0.57 0.88 2.21 0.03 0.30 0.09 17.80 2.14 0.31 
07/1998 90.40 0.01 0.44 0.35 3.58 0.03 0.30 0.04 8.13 1.12 0.14 
08/1998 67.10 0.01 0.45 0.58 2.22 0.03 0.24 0.08 5.50 1.01 0.18 
09/1998 37.00 0.04 1.07 1.32 3.17 0.07 0.22 0.13 14.85 2.15 0.29 
10/1998 63.50 0.02 0.54 0.48 1.84 0.03 0.14 0.06 1.25 0.54 0.21 
11/1998 14.90 0.09 1.81 2.27 6.36 0.13 0.55 0.21 28.45 2.36 1.31 
12/1998 16.20 0.02 1.10 0.62 3.01 0.05 0.23 0.06 18.05 1.71 0.63 Í�ÎÎÏ�Ð�ÑÒ Ð�Ñ Ï�Ó�Ô�Õ�Ö�×�Ø Ù�Ú�Ú�Ø Ú�Û�Ú�Ø Ü�Û�Ú�Ø Ý�Þ£Û�Ø Ý�Ü�Ú�Ø Ú�Ö�Ú�Ø Û�Ü�Ú�Ø Ú�×¡ÞßÕØ Ú�Ü!Þ�Ø Ö�Þ£Ú�Ø Ù�Ö
 
 
 
 àâáäãæåèçèãæé�êèëäé�ìßáäãæíîëäéïé�ðæçòñóçèêèôõëäã÷öóøúùúàâûóüþýæé�ëäé�ìßáäãæíîìßã÷ÿ������
 
 ��� �����
	��
����
�
���
�
�
�
�  

 sum k ph SO4-- SO4-
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip presip precip precip precip precip precip precip precip precip precip precip 

 mm ��� ���   mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 51.20 22.23 4.86 0.51 0.40 0.29 0.45 1.18 0.17 2.10 0.35 0.11 

02/1998 35.90 38.43 4.81 1.26 1.15 1.21 1.12 1.11 0.21 2.26 0.83 0.11 

03/1998 46.70 19.87 5.03 0.61 0.54 0.44 0.50 0.86 0.13 1.27 0.43 0.07 

04/1998 58.60 29.91 5.02 1.56 1.52 1.09 0.80 0.48 0.27 0.89 1.15 0.16 

05/1998 28.00 26.93 5.75 1.37 1.26 1.13 0.68 0.70 0.33 1.43 1.14 0.22 

06/1998 89.90 17.29 5.02 0.75 0.71 0.31 0.46 0.37 0.16 0.62 0.80 0.09 

07/1998 53.70 26.52 4.91 0.96 0.88 0.91 0.85 0.78 0.18 1.32 0.68 0.19 

08/1998 68.50 17.93 5.22 0.57 0.51 0.51 0.46 0.65 0.12 1.28 0.43 0.10 

09/1998 56.20 16.61 4.84 0.54 0.49 0.31 0.35 0.56 0.11 1.00 0.46 0.07 

10/1998 96.60 30.22 5.54 0.78 0.53 0.16 0.29 2.88 0.43 5.29 0.66 0.26 

11/1998 39.90 38.83 4.50 1.44 1.29 0.47 0.87 1.44 0.38 2.42 1.05 0.16 

12/1998 34.20 26.20 4.70 0.58 0.52 0.65 0.75 0.61 0.12 1.61 0.35 0.08 ������ "!$#% !$#  "&('*),+,-/. 0/132�0�. -,)40�. -,)51/. 6,751/. 7,751/. +,+51/. +,798,. 1,)51/. 2,298,. -,:51/. ),651/. 8;0
 



<�=><�?A@�B,CED FGB,HJIJKEL CED HNM�BPOQKEFGD�R/KEFNS�<�TU@�V�=
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 X�Y Z�[�\
]�^
_�`�a
b
c�^
d
b
b
e  

 sum sum Cd Cu Pb Zn Cr Ni As Hg 

 precip precip precip precip precip precip precip precip precip precip 

 mm mm off g/l g/l g/l g/l g/l g/l g/l g/l 

01/1998 59.80 36.60 0.06 2.63 1.93 10.81 0.30 0.56 0.11 9.00 

02/1998 48.95 28.58 0.14 5.32 3.22 12.92 0.43 0.92 0.21 15.00 

03/1998 57.01 43.80 0.09 2.69 1.87 9.33 0.22 0.55 0.10 8.22 

04/1998 71.35 69.19 0.11 1.72 2.24 9.46 0.20 0.48 0.28 11.90 

05/1998 28.82 29.82 0.12 2.45 3.18 16.62 0.38 0.69 0.25 24.84 

06/1998 93.39 95.26 0.07 1.79 1.33 8.56 0.16 0.48 0.18 24.02 

07/1998 64.64 67.71 0.09 1.64 1.08 7.74 0.09 0.44 0.10 22.10 

08/1998 67.57 70.96 0.05 3.61 1.09 12.67 0.11 0.45 0.09 13.27 

09/1998 57.38 57.68 0.03 1.46 0.95 9.42 0.11 0.42 0.09 11.08 

10/1998 110.29 107.20 0.03 1.29 0.59 12.18 0.04 0.49 0.07 6.09 

11/1998 48.95 47.20 0.06 2.24 1.72 17.98 0.09 0.68 0.19 10.63 

12/1998 44.92 34.22 0.03 6.59 1.03 9.56 0.10 0.14 0.10 4.24 f�g�g�h"i$jk i$j h"l(m*n,o,p/q r,sts,u,u/q v/w4r/q r,n5v/q o�x w,q o,vyw,w,q r�x9r/q w�n5r/q o/w4r/q w;xzw�p/q w;x
 
 

 
 {�| }�~��
���
�����
�
���
�
�
�
�  

 Cd Cu Pb Ni Mn As Fe 

 aerosol aerosol aerosol aerosol aerosol aerosol aerosol 

 �(� ���  �(� ���  �(� ���  �(� ���  g/m3 g/m3 �(� ���  
01/1997 0.18 2.17 9.70 1.11 2.63 0.53 68.00 

02/1997 0.26 3.34 13.30 2.49 5.08 0.72 125.00 

03/1997 0.17 1.85 6.70 1.74 2.73 0.64 75.00 

04/1997 0.20 2.24 8.10 1.73 3.16 0.85 84.00 

05/1997 0.13 1.86 5.70 2.29 4.12 0.40 127.00 

06/1997 0.08 1.04 3.80 1.53 2.79 0.33 78.00 

07/1997 0.05 1.64 2.50 1.41 2.11 0.19 58.00 

08/1997 0.06 0.95 2.80 1.22 2.48 0.24 72.00 

09/1997 0.24 1.62 8.90 1.42 3.29 1.01 83.00 

10/1997 0.11 2.09 4.90 0.79 1.92 0.29 49.00 

11/1997 0.55 4.68 25.20 2.73 4.00 1.22 104.00 

12/1997 0.27 1.79 13.20 1.93 2.34 1.46 61.00 ������ "¡$¢£ ¡$¢  "¤(¥ ¦/§ ¨�© ª/§ ¦,© «/§ ¬, ¨,§ ¬,© ®/§ ¦�¯ ¦/§ ¬,° «/¨,§ °,©
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Ä�Å Æ�Ç�È
É�Ê
Ë�Ì�Í
Î
Ï�Ê
Ð
Î
Î
Ñ
 

 SO2 NO2 HNO3-N NH3-N SO4-- TSP 

 air air aerosol aerosol aerosol  aerosol 

 Ò"Ó�Ô Õ�Ö  ×$ØÚÙ Û�Ü  Ý$ÞÚß à�á  â$ãÚä å�æ  g/m3 µg/m3 

01/1998 0.63 2.86 0.30 0.25 0.45 16.74 

02/1998 1.18 3.74 0.58 1.11 0.89 32.25 

03/1998 0.87 1.77 0.29 0.33 0.42 18.42 

04/1998 0.74 1.80 0.21 0.56 0.66 22.70 

05/1998 0.52 1.92 0.13 0.44 0.59 25.84 

06/1998 0.36 1.67 0.10 0.44 0.56 19.96 

07/1998 0.29 1.31 0.17 0.21 0.41 14.19 

08/1998 0.51 1.52 0.14 0.13 0.37 14.29 

09/1998 0.75 1.37 0.16 1.16 0.82 22.10 

10/1998 0.27 1.77 0.29 0.43 0.40 14.20 

11/1998 2.19 3.41 0.89 2.38 1.61 32.60 

12/1998 2.44 4.17 0.86 1.60 0.98 22.97 ç�è�è�é"ê$ëì ê$ë é"í(î ï/ð ñ,ò ó/ð ó,ô ï/ð õ�ö ï/ð ô,÷ ï/ð ø,ô ó/ù,ð ó,ø
 
 ú�û ü�ý�þ
ÿ�����������	���
������  

 sum heptac
hlor 

endrin op_ 
DDT 

sum_ 
PCB 

PCB_ 
118 

PCB_ 
138 

PCB_ 
153 

PCB_ 
180 

PCB_ 
28 

PCB_ 
52 

pyrene benz_
a_anth
racene 

benzo
_a_pyr

ene 
 precip precip precip precip precip precip precip precip precip precip precip precip precip precip 

 mm ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l 

01/1998 58.50 0.01 0.13 0.47 2.38 0.14 0.86 0.68 0.59 0.01 0.07 12.00 5.20 3.10 

02/1998 36.60 0.01 0.13 1.20 2.95 0.07 0.50 0.16 0.26 0.50 0.75 8.90 5.40 3.50 

03/1998 37.80 0.01 0.13 0.67 1.30 0.07 0.42 0.22 0.20 0.01 0.07 14.00 6.30 2.90 

04/1998 72.00 0.01 0.13 0.29 0.58 0.07 0.12 0.13 0.07 0.01 0.07 19.00 9.50 6.70 

05/1998 15.20 0.04  0.40 2.46 0.27 0.54 0.16 0.10 0.03 0.52 12.00 4.80 3.90 

06/1998 190.00 0.13 0.07  0.41  0.07 0.07 0.07  0.13 16.30 7.30 9.50 

07/1998 83.20 0.13 0.07  0.41  0.07 0.07 0.07  0.13 10.60 0.70 2.10 

08/1998 55.60 0.13 0.07  0.41  0.07 0.07 0.07  0.13 8.60 0.70 1.90 

09/1998 53.80 0.13 0.07  0.41  0.07 0.07 0.07  0.13 12.30 0.70 1.80 

10/1998 51.60 0.13 0.07  0.54  0.07 0.07 0.07  0.26 22.70 3.90 3.00 

11/1998 84.00 0.13 0.07  0.41  0.07 0.07 0.07  0.13 69.60 16.30 10.60 

12/1998 34.00 0.13 0.07  0.41  0.07 0.07 0.07  0.13 45.90 9.40 9.00 ���������� ��� ������������� �� ! �� "� ! ��  �#%$'& (*),+�- .�/%0'1324065�7 8�9!5�7 8�:%5�7 8�;%<'= <'>@?�A B�CED�B�A F�C!C�A G�C!H�A I�D
 



JLKMJLNPO�Q�RTS U4Q�V�W�XTY RTS V[ZLQ]\^XTU4S�_�XTU[`�JbacO�d�K
eTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTeTe

__________________________________________________________________________________________ 
 
 

- 15 - 

 fhg iLjLk�l�m�n�o�p�q�r�m�s�q�q�t  
 benzo

_b_ 
fluoran
thene 

benzo
_ghi_ 
peryle
ne 

benzo
_k_f 
luorant
hene 

chryse
ne 

anthra
cene 

PCB_ 
101 

dieldrin aldrin HCB pp_ 
DDT 

fluoran
thene 

inden_
123cd
_pyren
e 

phena
nthren
e 

dibenz
o_ah_
anthra
cene 

 precip precip precip precip precip precip precip precip precip precip precip precip precip precip 

 ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l 

01/1998 9.30 4.60 3.50 10.00 0.80 0.03 0.07 0.01 0.18 2.30 19.00 3.30 27.00 0.70 

02/1998 6.10 5.20 2.70 7.60 0.50 0.71 0.07 0.01 0.05 1.90 19.00 3.30 21.00 0.70 

03/1998 5.60 3.50 2.60 7.10 0.90 0.31 0.27 0.01 0.06 1.60 26.00 3.30 25.00 0.70 

04/1998 11.00 10.00 5.10 16.00 0.60 0.11 0.59 0.01 0.21 1.90 55.00 3.30 19.00 0.70 

05/1998 4.60 5.60 2.10 6.20 1.20 0.84 0.07 0.01 0.55 1.10 19.00 3.30 31.00 0.70 

06/1998 15.70 12.40 7.30 14.50 2.50 0.07 0.07 0.07 0.03 0.07 12.60 12.10  2.80 

07/1998 3.30 4.40 0.70 3.00 2.10 0.07 0.07 0.07 0.03 0.07 9.20 3.30  0.70 

08/1998 3.20 4.30 0.70 2.70 1.90 0.07 0.07 0.07 0.03 0.07 1.30 3.30 3.50 0.70 

09/1998 3.70 4.20 0.70 3.90 2.00 0.07 0.07 0.07 0.03 0.07 15.40 3.30 29.90 0.70 

10/1998 9.40 5.40 3.70 10.30 1.30 0.07 0.07 0.07 0.03 0.07 30.20 5.10 52.30 0.80 

11/1998 33.10 14.70 13.20 36.30 4.90 0.07 0.07 0.07 0.03 0.07 93.50 16.90 85.40 2.40 

12/1998 22.40 12.50 8.80 24.80 2.20 0.07 0.07 0.21 0.03 0.07 73.10 14.00 100.10 2.00 u�v�v�w�x�yz x�y w�{�|6}�~�� ���!��� ���!��� ����}���� }��!~�� ���%��� }��!��� }��!��� ���!��� ���!��� ���E~���� ���!��� ���E����� ���%}�� ���
 
 
 
 
 ���h�������������h�����h�����h�����������h�������h���¡ �����¢¡£¥¤����h�����h��������¦h§h§h¨
 
 
 © ªL«�¬�®¬�¯�°b±³²�´ © ¯�²�µ�µ�¶  

 sum k ph SO4-- SO4-
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip presip precip precip precip precip precip precip precip precip precip precip 

 mm ·b¸ ¹�º   mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 66.00 24.38 4.36 0.44 0.37 0.27 0.28 0.95 0.14 1.08 0.22 0.15 

02/1998 54.80 22.04 4.56 0.61 0.53 0.44 0.39 0.78 0.13 1.11 0.44 0.10 

03/1998 46.30 18.20 4.36 0.52 0.46 0.48 0.26 0.41 0.10 0.92 0.26 0.21 

04/1998 41.90 18.69 4.54 0.37 0.34 0.44 0.23 0.27 0.05 0.60 0.25 0.06 

05/1998 29.70 30.86 4.53 0.64 0.61 0.68 0.45 0.28 0.13 0.69 0.46 0.10 

06/1998 59.80 17.94 4.59 0.33 0.30 0.37 0.32 0.36 0.05 0.80 0.14 0.08 

07/1998 90.60 10.70 4.15 0.18 0.17 0.24 0.16 0.31 0.04 0.26 0.10 0.07 

08/1998 131.00 12.83 4.13 0.20 0.17 0.22 0.16 0.30 0.05 0.56 0.13 0.06 

09/1998 64.60 11.17 4.64 0.29 0.28 0.22 0.19 0.17 0.03 0.25 0.20 0.06 

10/1998 161.50 18.09 4.67 0.54 0.47 0.31 0.41 0.85 0.13 1.63 0.51 0.08 

11/1998 61.80 11.40 4.67 0.23 0.21 0.15 0.21 0.21 0.06 0.57 0.11 0.05 

12/1998 49.20 22.13 4.13 1.14 1.08 0.31 0.56 0.58 0.06 1.19 0.28 0.03 »½¼¾¼¾¿*ÀÂÁÃ ÀÂÁ ¿*Ä'ÅÇÆ�È�É�Ê Ë�Ì�Í�Î�Ê Ï�Ð!Ð¾Ê Ñ�Æ!Ì�Ê Ð�Ë!Ì�Ê Ñ�Æ!Ì�Ê Ñ�Í6Ì�Ê Ñ�Ì!Ì�Ê È�Ì!Ì�Ê Ì�Æ!Ì�Ê Æ�Î!Ì�Ê Ë�É!Ì�Ê Ì�Ï
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  å æLç�è�é®è�ê�ëbì³í�î å ê�í�ï�ï�ð
 sum Cd Cu Pb Zn 

 precip precip precip precip precip 

 mm g/l g/l g/l ñ'ò ó  
01/1998 66.00 0.15 0.30 9.40 34.60 

02/1998 54.80 0.08 1.40 5.10 15.90 

03/1998 46.30 0.62 1.00 3.70 35.80 

04/1998 41.90 0.89 2.10 2.70 25.40 

05/1998 29.70 0.07 1.60 4.80 17.70 

06/1998 59.80 0.16 1.00 3.10 21.50 

07/1998 90.60 0.03 0.90 1.00 5.10 

08/1998 131.00 0.06 0.20 1.20 4.10 

09/1998 64.60 0.04 0.50 1.00 8.80 

10/1998 161.50 0.10 0.40 2.90 6.80 

11/1998 61.80 0.02 0.30 1.00 1.30 

12/1998 49.20 0.17 0.90 1.40 12.00 ô½õ¾õ¾ö*÷Âøù ÷Âø ö*ú'û ü�ý�þ�ÿ � � � ÿ � ý � ÿ þ � ��ÿ ü � � ��ÿ ü �
 
 

 ���	��
��
����������������������
 SO2 NO2 Cd Pb Cu Zn SO4-- NH3+NH4 HNO3+NO3 NO3 NH4 

 air air air air air air aerosol  areosol+air areosol+air aerosol aerosol 

 gS/m3 gN/m3 g/m3 g/m3 g/m3 g/m3 g/m3 g/m3 g/m3 gN/m3 gN/m3 

01/1998 1.11 1.51 0.71 10.63 2.93 49.57 0.99 1.35 0.56 0.45 1.24 

02/1998 0.78 1.10 0.31 2.82 2.38 60.70 0.99 0.65 0.47 0.42 0.57 

03/1998 0.28 0.25 0.19 0.60 0.71 8.97 0.21 0.28 0.07 0.05 0.12 

04/1998 0.40 0.54 0.12 0.70 0.62 11.65 0.14 0.44 0.06 0.05 0.24 

05/1998 0.23 0.59 0.09 1.35 0.37 8.75 0.05 0.45 0.05 0.04 0.30 

06/1998 0.43 0.44 0.05 0.82 0.65 6.11 0.09 0.44 0.07 0.04 0.31 

07/1998 0.52 0.42 0.06 0.65 0.66 2.93 0.07 0.36 0.05 0.03 0.23 

08/1998 0.32 0.47 0.02 0.45 0.20 1.87 0.16 0.33 0.05 0.03 0.23 

09/1998 0.88 0.56 0.08 1.24 0.33 5.65 0.14 0.52 0.05 0.05 0.39 

10/1998 0.41 0.55 0.02 0.21 0.24 1.41 0.11 0.36 0.04 0.03 0.26 

11/1998 0.26 0.51 0.02 0.31 0.24 2.75 0.06 0.35 0.02 0.02 0.26 

12/1998 0.12 0.97 0.04 0.54 0.27 3.59 0.29 0.70 0.06 0.06 0.56 ����������� ��� ��!#" $&% '&( $&% )+*,$&% -.' -+% )+(,$&% (+/0-21&% -23 $&% 3+/ $&% *&- $&% -21 $&% -2$ $&% 1+4
 
 



5	675	8:9<;+=?> @A;+BDCDE?F =?> BHG	;JIKE?@A>ML&E?@HN�5�OP9<Q�6
R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R?R
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 S T	U�V�W	X Y�Z�[�\�]�^�Y�\�_�_�`  

 sum k ph SO4-- SO4-
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip presip precip precip precip precip precip precip precip precip precip precip 

 mm a�b c2d   mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 62.80 30.67 5.51 0.93 0.85 0.74 0.71 0.63 0.37 1.24 1.05 0.48 

02/1998 74.90 37.24 5.81 0.72 0.65 0.56 0.63 0.33 0.39 1.03 1.31 0.53 

03/1998 32.30 37.01 5.96 0.92 0.80 0.88 0.58 1.27 0.46 1.73 1.90 0.46 

04/1998 23.50 40.78 5.72 0.94 0.89 0.80 0.70 0.57 0.66 1.62 2.04 0.74 

05/1998 130.00 19.43 5.50 0.60 0.59 0.36 0.44 0.10 0.35 0.42 1.07 0.19 

06/1998 131.60 12.94 6.17 0.48 0.48 0.40 0.34 0.09 0.23 0.28 0.68 0.08 

07/1998 112.70 10.87 6.15 0.41 0.32 0.10 0.24 0.21 0.24 0.50 0.64 0.29 

08/1998 128.30 7.55 4.87 0.33 0.31 0.04 0.24 0.13 0.20 0.38 0.38 0.07 

09/1998 46.90 11.73 5.05 0.52 0.51 0.28 0.43 0.09 0.30 0.28 0.74 0.12 

10/1998 104.70 13.74 5.65 0.40 0.36 0.21 0.35 0.31 0.26 0.87 0.70 0.10 

11/1998 14.30 33.39 5.54 0.73 0.69 0.49 0.49 0.23 0.07 0.84 0.25 0.49 

12/1998 66.30 22.72 5.08 0.70 0.65 0.45 0.65 0.55 0.21 1.35 0.91 0.11 e�f�f�g�h�ij h�i g�k#lnm+o+p&q r+s0t2p&q u+m,u&q r+v,s&q u+u,s&q u&tws&q r+u,s&q x&o,s&q o+v,s&q o+m,s&q v&tws&q p+u,s&q o+o
 
 

 
 y z	{�|�}	~ ���������������������  

 sum Cd Cu Pb Zn 

 precip precip precip precip precip 

 mm g/l g/l g/l �#� �  
01/1998 62.80 0.09 0.30 4.70 17.00 

02/1998 74.90 0.07 3.00 2.70 7.80 

03/1998 30.70 0.21 7.40 5.10 37.80 

04/1998 23.50 0.25 2.30 1.70 17.00 

05/1998 130.00 0.01 1.00 2.20 8.40 

06/1998 131.60 0.07 1.50 1.30 12.90 

07/1998 112.70 0.04 1.10 1.00 11.70 

08/1998 128.30 0.04 3.40 1.70 12.10 

09/1998 46.90 0.04 1.10 1.00 56.10 

10/1998 104.70 0.07 1.10 1.00 4.60 

11/1998 14.30 0.17  4.50 17.80 

12/1998 66.30 0.08 1.00 1.40 25.40 ������������ ��� ���#� �+�+�&� �+� �&� �+� �+� �+� �+� �+� �2�&� �+�
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 ¯ °	±�²�³	´ µ�¶�·�¸�¹�º�µ�¸�»�»�¼  

 SO2 NO2 Cd Pb Cu Zn SO4-- NH3+NH4 HNO3+NO3 NO3 NH4 

 air air air air air air aerosol areosol+air areosol+air aerosol aerosol 

 ½�¾�¿ ÀÂÁ  Ã�ÄÆÅ ÇÂÈ  É#Ê ËÂÌ  Í#Î ÏÂÐ  g/m3 g/m3 g/Sm3 gN/m3 Ñ�ÒÆÓ ÔÂÕ  Ö�×ÆØ ÙÂÚ  Û�ÜÆÝ ÞÂß  
01/1998 0.67 1.27 0.41 5.25 1.95 à&á+â&ã ä+å 0.48 0.73 0.23 0.19 0.60 

02/1998 0.57 0.55 0.32 6.35 1.82 æ2ç&è&é ê+ë 0.41 1.03 0.29 0.21 0.91 

03/1998 0.53 0.62 0.18 1.20 1.24 ì&í+í+î ï+ì 0.23 0.81 0.09 0.07 0.68 

04/1998 0.60 0.57 0.19 1.68 0.82 10.99 0.56 1.05 0.22 0.19 0.85 

05/1998 0.79 0.40 0.11 1.19 0.92 7.04 0.57 0.76 0.20 0.17 0.59 

06/1998 0.86 0.35 0.10 1.24 0.54 5.56 0.10 0.87 0.08 0.05 0.63 

07/1998 0.52 0.42 0.11 2.29 0.71 6.90 0.12 0.71 0.09 0.04 0.48 

08/1998 0.31 0.38 0.06 1.52 0.74 5.60 0.40 0.61 0.07 0.04 0.40 

09/1998 0.52 0.42 0.14 2.24 0.82 9.65 0.18 0.73 0.08 0.09 0.47 

10/1998 0.49 0.62 0.23 4.22 0.68 9.67 0.16 0.67 0.15 0.14 0.47 

11/1998 0.71 0.79 0.34 2.65 0.95 15.56 0.25 0.95 0.24 0.20 0.76 

12/1998 0.95 0.97 0.37 3.48 0.85 14.57 0.45 0.96 0.32 0.27 0.81 ð�ñ�ñ�ò�ó�ôõ ó�ô ò�ö#÷ ø&ù ú2û ø&ù ü+ý,ø&ù þ+ø,þ&ù ü+þ,ø&ù ý&ÿ�� ��� � � ��� 	�
 ��� �� ��� �� ��� �� ��� ��

 
 
 
 
 �������������������������� !���"��#��%$&����#�'����������)(+*&$&��,+-/.������������� !���)0�1�1�2

 3547698 : ;9<9=?>�@9A9BC<9@9D9D9E
 

 sum ph k SO4-- SO4-
corr 

NH4+ NO3- Na+ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip 

 mm  FHG I�J  mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l 

01/1998 36.10 4.89 54.47 1.33 0.74 0.31 0.87 7.09 14.75 1.38 0.44 

02/1998 23.20 4.97 54.94 1.55 0.91 1.08 1.24 7.64 11.81 1.19 0.50 

03/1998 19.90 6.12 50.33 1.10 0.70 0.35 0.75 4.84 8.13 1.54 0.42 

04/1998 46.66 5.22 12.61 0.89 0.83 0.49 0.37 0.65 0.89 0.88 0.08 

05/1998 30.33 4.94 48.57 1.74 1.42 1.31 1.11 3.73 6.45 0.97 0.32 

06/1998 80.11 5.37 19.76 0.76 0.64 0.36 0.37 1.36 2.53 0.97 0.21 

07/1998 32.74 5.76 19.83 0.64 0.53 0.30 0.35 1.31 2.45 1.02 0.18 

08/1998 99.43 5.81 20.70 0.75 0.58 0.37 0.45 2.06 3.99 1.02 0.31 

09/1998 73.13 5.99 12.67 0.47 0.39 0.12 0.21 0.92 1.34 0.75 0.10 

10/1998 89.99 5.51 41.02 0.93 0.46 0.25 0.51 5.55 8.74 1.77 0.21 

11/1998 28.71 5.72 36.44 0.59 0.20 0.20 0.29 4.64 8.36 1.36 0.17 

12/1998 23.10 5.26 38.63 0.95 0.59 0.32 0.74 4.28 8.08 1.48 0.27 KMLNLNOQPSRT PSR OQU�VXW�Y�Z�[ \�]^W�[ W�_`_�a�[ \�]^]�[ Y�Y^]�[ b�_^]�[ Z�a^]�[ W�cdZ�[ c�Z^W�[ \�Yec�[ c�b ]�[ _�\
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  �5�7�9� � �9�9�?���9�9�C�9�9�9�9�
 

 sum Cd Cu Pb Zn Mn Ni V 

 precip precip precip precip precip precip precip precip 

 mm g/l g/l g/l g/l g/l g/l g/l 

01/1998 41.46 0.17 2.17 2.60 17.10 10.20 2.00 1.63 

02/1998 36.89 0.17 1.18 1.40 14.95 22.00 1.30 2.50 

03/1998 28.46 0.06 1.96 3.40 10.20 24.70 1.16 1.27 

04/1998 58.28 0.34 10.57 2.81 39.75 29.63 0.61 0.41 

05/1998 25.04 0.09 1.37 1.70 12.50 4.38 0.50 0.32 

06/1998 93.96 0.14 1.63 8.35 12.98 3.61 0.58 0.58 

07/1998 36.05 0.12 1.80 6.17 18.74 5.91 1.00 0.44 

08/1998 150.07 0.07 0.71 3.02 6.12 3.58 0.39 0.29 

09/1998 76.06 0.04 0.57 3.08 4.91 1.50 0.75 0.55 

10/1998 98.07 0.40 1.17 7.68 8.30 1.30 1.09 0.41 

11/1998 33.27 0.21 1.39 4.86 9.74 1.29 0.90 0.61 

12/1998 30.16 0.08 1.14 2.56 7.17 0.80 0.73 1.11 �M�N�N�Q�S�� �S� �Q��� ������� ��� ��� ��� ��� ��� �N� ��� �� �� ¡�¡ ��� ¡�� ��� ��� ��� ¢��
 
 

 
 £ ¤7¥9¦ § ¨9©9ª?«�¬99®C©9¬9¯9¯9°  

 NO2 SO2 Cd Cu Pb Zn Mn V 

 air air air air air air air air 

 ±S²´³ µ·¶  ¸Q¹Hº »·¼  ½�¾ ¿·À  Á�Â Ã·Ä  g/m3 g/m3 g/m3 g/m3 

01/1998 2.53 1.37 0.45 5.06 13.86 25.35 2.46 2.99 

02/1998 6.09 8.30 0.35 2.34 13.02 25.83 1.96 4.90 

03/1998 1.59 4.78 0.68 2.29 10.31 27.09 1.89 5.68 

04/1998 1.62 0.85 0.37 2.37 8.89 20.58 6.32 3.28 

05/1998 4.62 0.72 0.22 2.51 7.64 14.17 5.18 2.61 

06/1998 31.21 0.21 0.22 1.71 6.26 18.98 2.37 2.15 

07/1998 25.37 0.47 0.09 1.26 2.53 10.27 2.01 1.73 

08/1998 7.64 0.44 0.10 1.40 2.61 13.65 2.25 1.43 

09/1998 2.13 0.59 0.31 2.30 7.74 20.24 10.30 1.56 

10/1998 15.10 3.98       

11/1998 50.89 1.70 0.54 2.24 12.88 34.24 3.30 10.64 

12/1998 1.47 2.69 0.33 2.26 10.55 23.89 1.90 4.41 ÅMÆNÆNÇQÈSÉÊ ÈSÉ ÇQË�Ì Í�Î�Ï Ð�Ñ Î�Ï Í�ÐeÒ�Ï Ó�Î^Î�Ï Ó�Ô^Ñ�Ï Ô�Ò`Î�Ò�Ï Ð�Õ^Ó�Ï Ó�Ð/Ó�Ï Ð�Ó
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 é5ê7ë9ì í î

ï9ð?ñ�ò9ó9ôCï9ò9õ9õ9ö  
 NH4 NO3 NH3+NH4 HNO3+NO3 SO4-- 

 areosol areosol areosol+air areosol+air aerosol 

 ÷Sø´ù ú·û  üSý´þ ÿ��  ����� ���  	�
�� ��  g/Sm3 

01/1998 1.37 0.82 2.15 7.59 1.11 

02/1998 5.35 1.38 2.59 1.91 5.03 

03/1998 1.03 0.56 1.64 7.06 1.11 

04/1998 1.33 0.62 22.36 0.88 1.58 

05/1998 1.16 0.56 14.63 0.69 1.20 

06/1998 1.02 0.53 1.92 0.62 1.20 

07/1998 0.91 0.50 1.61 0.53 1.01 

08/1998 0.73 0.40 1.26 0.46 0.80 

09/1998 0.95 0.34 1.88 0.45 1.05 

10/1998 0.78 0.42 1.12 0.53 0.68 

11/1998 4.88 0.70 1.95 0.84 1.48 

12/1998 1.32 0.85 2.13 1.04 1.35 ������������ ��� ����� ��� ��� ���  "! !�� #�$ ��� $�� ��� !�!
 
 
 
 
 %'&)(+*-,-(+.�/-0).�12&)(+340).5.�6+,879&):2123;6=<?>A@A%'B?CED+.�0).�12&)(+3412(=F)G)G)H
 
 
 I J;KML;N;O IMP;Q;R N;S;T;T;U  
 sum k ph SO4-- SO4-

corr 
NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm VXW Y"Z   mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 58.50 31.40 4.39 0.63 0.55 0.49 0.69 0.96 0.14 1.81 0.12 0.06 

02/1998 36.20 37.32 4.39 0.86 0.77 0.87 1.07 1.03 0.18 1.90 0.32 0.12 

03/1998 43.00 31.44 4.55 0.65 0.52 0.52 0.56 1.50 0.22 3.07 0.29 0.12 

04/1998 56.80 29.29 4.38 0.93 0.90 0.68 0.60 0.25 0.05 0.51 0.15 0.06 

05/1998 25.20 27.80 4.67 1.21 1.17 1.05 0.66 0.26 0.07 0.79 0.31 0.23 

06/1998 101.20 18.44 4.76 0.64 0.60 0.55 0.41 0.39 0.08 0.77 0.23 0.08 

07/1998 71.80 17.03 4.72 0.53 0.49 0.39 0.35 0.45 0.06 0.75 0.13 0.07 

08/1998 116.80 16.42 4.90 0.52 0.47 0.45 0.36 0.57 0.09 0.96 0.22 0.09 

09/1998 36.30 19.27 4.74 0.84 0.80 0.52 0.33 0.42 0.07 0.71 0.34 0.11 

10/1998 133.30 22.42 4.79 0.41 0.27 0.17 0.28 1.73 0.22 3.39 0.19 0.09 

11/1998 56.10 27.14 4.38 0.53 0.47 0.24 0.47 0.75 0.10 1.47 0.13 0.04 

12/1998 56.50 28.58 4.44 0.54 0.45 0.33 0.54 1.07 0.13 2.04 0.17 0.07 [�\�\�]�^�_` ^�_ ]�a�bdc�e�f�g c�hji�k�g l�cnm�g l�hoh�g l�ioh�g p"mqh�g m�poh�g m�coh�g r�poh�g f"iqf�g l�fnh�g i�hsh�g h�e
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 � �;�M�;�;� �M�;�;� �;�;�;�;�  
 SO2 NO2 NH3+NH4 HNO3+NO3 NO3 NH4 SO4-- 

 air air areosol+air areosol+air aerosol aerosol aerosol 

 �� X¡ ¢�£  ¤�¥�¦ §�¨  ©�ª�« ¬�  ®�¯�° ±�²  ³�´�µ ¶�·  ¸�¹�º »�¼  ½�¾X¿ À�Á  
01/1998 2.33 2.35 1.10 0.79 0.71 1.02 0.76 

02/1998 1.11 2.74 2.10 1.52 1.44 1.89 1.86 

03/1998 1.98 1.32 0.97 0.57 0.49 0.71 0.97 

04/1998 1.73 1.66 1.67 0.53 0.50 0.78 1.97 

05/1998 1.15 1.15 1.44 0.60 0.41 1.08 1.74 

06/1998 1.37 0.96 0.87 0.54 0.45 0.70 1.38 

07/1998 0.53 0.93 1.60 0.52 0.43 0.87 1.01 

08/1998 0.64 1.02 1.28 0.33 0.23 0.64 0.64 

09/1998 0.69 1.14 1.74 0.33 0.28 1.25 1.21 

10/1998 1.26 1.31 0.96 0.34 0.33 0.76 0.94 

11/1998 3.60 2.83 1.50 0.49 0.48 1.36 1.15 

12/1998 2.47 3.03 1.40 0.52 0.45 1.08 1.16 Â�Ã�Ã�Ä�Å�ÆÇ Å�Æ Ä�È�É Ê�Ë Ì�Í Ê�Ë Í�Î Ê�Ë Ï�Í Î�Ë Ì�Ð Î�Ë Ì�Ê Ê�Ë Î�Ê Ê�Ë Ñ�Ê
 
 

Ò'Ó)Ô+Õ-Ö-Ô+×�Ø-Ù)×�Ú2Ó)Ô+Û4Ù)×5×�Ü+Ö8ÝßÞ=Ö-à+Ú2Û;Ü=á?âAãAÒ'ä?åEÝ+×�Ù)×�Ú2Ó)Ô+Û4Ú2Ô=æ)ç)ç)è
 
 
 é�ê ë�ìîí ï;ð;ñ{ò{ó;ô é ð;õ;ö;ö;÷  

 sum pH k SO4-- SO4-- 
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm  øXù ú"û  mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 57.90 4.59 28.38 0.42 0.28 0.24 0.42 1.59 0.21 2.73 0.15 0.07 
02/1998 52.00 4.67 33.83 0.89 0.65 0.60 0.67 2.73 0.40 4.79 0.55 0.15 
03/1998 49.60 4.78 27.45 0.48 0.28 0.42 0.48 2.37 0.32 3.96 0.20 0.12 
04/1998 66.40 4.50 19.33 0.63 0.61 0.65 0.58 0.26 0.06 0.45 0.16 0.12 
05/1998 29.00 4.69 23.00 0.76 0.67 0.67 0.49 1.00 0.13 1.86 0.21 0.08 
06/1998 103.60 4.58 28.09 0.66 0.54 0.45 0.50 1.41 0.18 2.51 0.20 0.10 
07/1998 58.80 4.58 31.29 0.57 0.39 0.19 0.30 2.49 0.26 4.42 0.17 0.17 
08/1998 82.20 4.55 22.90 0.52 0.41 0.36 0.38 1.43 0.16 2.55 0.15 0.12 
09/1998 69.00 4.75 14.88 0.40 0.35 0.28 0.31 0.58 0.10 1.05 0.18 0.10 
10/1998 121.90 4.64 29.48 0.59 0.30 0.20 0.35 3.51 0.33 5.82 0.28 0.20 
11/1998 32.80 4.40 24.29 0.50 0.41 0.27 0.47 1.09 0.15 2.17 0.13 0.13 
12/1998 69.90 4.35 28.03 0.63 0.56 0.48 0.68 0.90 0.13 1.62 0.13 0.11 ü�ý�ý�þ�ÿ��� ÿ�� þ���� �	�	
�� ������ �	���	��� ������ �	����� �	����� 
	����� ����	� �	
���� ���
�� �	����� �� ��� �
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 ;5< ='>@? ACBCD"E"FCG ; BCHCICICJ  KMLCN@O P�O Q Q RCS"T"UCUCV5RCUCWCWCX  

 sum Hg    sum Hg  

 precip precip    precip precip  

 mm g/l    mm g/l  

01/1998 48.00 5.70  01/1997 29.00 15.80 

02/1998 42.00 12.80  02/1997 40.00 16.80  

03/1998 36.00 12.30  03/1997 48.00 17.30  

04/1998 54.00 8.20  04/1997 75.00 9.30  

05/1998 43.00 8.40  05/1997 43.00 5.70  

06/1998 110.00 5.90  06/1997 107.00 7.10  

07/1998 71.00 7.80  07/1997 107.00 3.80  

08/1998 92.00 5.60  08/1997 87.00 8.90  

09/1998 74.00 3.80  09/1997 83.00 3.50  

10/1998 31.00 4.30  10/1997 101.00 5.70  

11/1998 10.00 6.00  11/1997 24.00 13.10  

12/1998 15.00   12/1997 38.00 12.10  Y[Z�Z�\�]�^_ ]�^ \�`�acb	d	b�e f	f�b�e g	b Y[Z�Z�\�]�^_ ]�^ \�`�aih	j	d�e f	f�j�e d	g
 
 
  k5l m'n@o pCqCr"s"tCu k qCvCwCwCx  

 SO2 NO2 SO4 NH3+NH4 HNO3+NO3 TSP 

 air air aerosol areosol areosol areosol 

 y�z7{ |~}  ����� �~�  ���7� �~�  ����� �~�  ����� �~�  µg/m3 

01/1998 0.60 2.99 0.50 0.69 0.60 2.50 
02/1998 0.60 2.24 0.94 1.32 0.95 1.26 
03/1998 0.71 1.65 0.54 0.91 0.63 1.76 
04/1998 0.65 1.25 1.12 1.31 0.43 2.27 
05/1998 0.66 1.32 0.72 1.27 0.63 1.21 
06/1998 0.56 1.02 0.73 0.84 0.49 0.76 
07/1998 0.54 0.86 0.60 0.70 0.45 0.80 
08/1998 0.46 0.92 0.36 0.74 0.32 0.76 
09/1998 0.38 1.00 1.12 1.38 0.47 1.89 
10/1998 0.27 1.11 0.38 0.39 0.25 1.07 
11/1998 0.91 2.20 1.13 1.23 0.40 5.13 
12/1998 0.89 3.36 0.90 0.99 0.67 2.48 �[���������� ��� ����� ��� �	�  	� �	� ��� ¡	¢ ��� £	¤ ��� ¢	¥  	� ¤	¦
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 º »�¼�½�¾'¿�ÀCÁ"Â"ÃCÄCÀCÅCÆCÆCÄ  

 SO2 NO2 SO4 TSP 

 air air aerosol areosol 

 Ç�È7É Ê~Ë  Ì�Í�Î Ï~Ð  Ñ�Ò7Ó Ô~Õ  µg/m3 

01/1998 0.84 1.68 0.53 3.57 
02/1998 0.60 1.21 0.74 1.39 
03/1998 0.49 0.78 0.62 1.88 
04/1998 0.74 0.97 1.14 2.59 
05/1998 0.59 1.24 0.70 1.51 
06/1998 0.55 1.06 0.75 0.99 
07/1998 0.43 0.76 0.53 0.77 
08/1998 0.36 0.61 0.41 0.82 
09/1998 0.46 0.67 0.74 2.50 
10/1998 0.34 0.83 0.47 1.81 
11/1998 1.83 0.86 1.13 5.08 
12/1998 1.12 1.57 0.92 3.87 Ö[×�×�Ø�Ù�ÚÛ Ù�Ú Ø�Ü�Ý Þ�ß à	á â	ß Þ	ã Þ�ß ä	ã ã�ß ã�å
 
 
 
 
 æ çCè@é ê�é ë ë ìCí"î"ïCïCð5ìCïCñCñCò  

 sum pH k SO4-- SO4-- 
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm  ó7ô õ�ö  mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 32.00 4.53 28.46 0.69 0.56 0.58 0.78 1.61 0.21 2.59 0.23 0.23 
02/1998 76.40 4.61 25.30 0.86 0.81 1.03 0.87 0.66 0.11 1.57 0.22 0.10 
03/1998 61.80 4.71 19.87 0.47 0.38 0.43 0.48 1.01 0.14 1.70 0.20 0.18 
04/1998 58.00 4.65 19.33 0.56 0.53 0.56 0.53 0.24 0.06 0.43 0.15 0.09 
05/1998 29.80 4.82 25.93 1.22 1.17 1.23 0.70 0.50 0.09 0.86 0.30 0.21 
06/1998 113.20 4.82 21.29 0.58 0.48 0.45 0.37 1.13 0.15 2.04 0.22 0.08 
07/1998 123.60 4.85 17.64 0.48 0.42 0.40 0.28 0.72 0.10 1.29 0.12 0.17 
08/1998 36.30 4.88 30.13 0.63 0.42 0.48 0.34 2.49 0.22 4.25 0.30 0.21 
09/1998 4.70 5.35 10.21 0.33 0.27 0.36 0.29 0.34 0.09 0.65 0.16 0.13 
10/1998 172.80 4.69 22.18 0.44 0.35 0.41 0.39 1.19 0.14 2.52 0.15 0.17 
11/1998 42.00 4.15 42.51 1.06 0.99 0.77 0.98 0.83 0.13 2.05 0.20 0.20 
12/1998 56.40 4.44 31.82 0.80 0.75 0.75 0.86 0.53 0.10 1.10 0.11 0.15 ÷[ø�ø�ù�ú�ûü ú�û ù�ý�þiÿ�� ��� ��� ��� ���
	���� ��� � � ��	 � � �� � � �� � � �	 � � ��� � � ��	���� ÿ  � � � ÿ � � ��
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 1 24365 7�5 8 8 94:�;�<4<4=4=4>+94=4?4?4@  

 SO2 NO2 SO4 NH3+NH4 HNO3+NO3 TSP 

 air air aerosol areosol areosol areosol 

 ACB-D EGF  HJILK MGN  OCP-Q RGS  TVULW XGY  ZV[L\ ]G^  µg/m3 

01/1998 0.79 3.31 0.46 0.77 0.63 2.55 
02/1998 1.02 3.15 1.00 1.63 1.08 2.49 
03/1998 0.81 1.49 0.47 0.82 0.51 1.97 
04/1998 0.73 1.08 1.16 1.42 0.60 3.22 
05/1998 0.53 1.07 0.74 1.43 0.45 1.34 
06/1998 0.28 1.14 0.73 1.23 0.46 0.75 
07/1998 0.41 1.10 0.55 0.84 0.35 0.91 
08/1998 0.35 1.14 0.48 0.87 0.43 1.07 
09/1998 0.33 1.26 1.04 1.46 0.46 2.00 
10/1998 0.31 1.86 0.43 0.65 0.34 1.13 
11/1998 1.56 1.74 1.26 1.29 0.44 5.39 
12/1998 1.44 3.72 0.82 1.00 0.61 3.40 _a`�`�bCcVde cVd bCfhg i�j k�l m�j n�k i�j k�n m�j m�o i�j p�l q�j q�r
 
 s t4u�v6w�x4y)x4z�{4|�}�~4�4�+{4~4�4�4�  

 sum pH k SO4-- SO4-- 
corr 

NH4+ NO3- Na+ Mg++ Cl- Ca++ K+ 

 precip precip precip precip precip precip precip precip precip precip precip precip 

 mm  �-� ���  mg S/l mg S/l mg N/l mg N/l mg/l mg/l mg/l mg/l mg/l 

01/1998 35.10 4.75 13.50 0.29 0.26 0.19 0.37 0.23 0.05 0.46 0.15 0.13 

02/1998 4.90 5.36 6.00 0.15 0.11 0.08 0.14 0.43 0.06 0.83 0.07 0.04 

03/1998 33.60 4.78 11.76 0.29 0.25 0.20 0.30 0.29 0.07 0.61 0.11 0.09 

04/1998 33.00 4.90 17.11 0.61 0.57 0.40 0.39 0.22 0.08 0.70 0.36 0.09 

05/1998 60.50 4.97 16.44 0.71 0.69 0.51 0.32 0.10 0.04 0.39 0.35 0.07 

06/1998 55.80 4.66 17.88 0.56 0.55 0.34 0.33 0.08 0.03 0.44 0.21 0.08 

07/1998 41.40 4.81 12.87 0.29 0.27 0.18 0.28 0.12 0.07 0.34 0.15 0.14 

08/1998 50.20 5.08 13.27 0.40 0.37 0.27 0.30 0.15 0.08 0.42 0.28 0.13 

09/1998 40.70 4.72 15.68 0.52 0.49 0.30 0.26 0.18 0.07 0.35 0.17 0.13 

10/1998 25.10 4.62 16.52 0.33 0.28 0.14 0.29 0.50 0.10 1.89 0.48 0.13 

11/1998 17.20 4.55 31.52 1.00 0.91 0.41 0.61 0.37 0.13 1.68 0.80 0.19 

12/1998 29.10 4.45 25.13 0.60 0.58 0.22 0.55 0.18 0.07 0.33 0.12 0.13 �a�����C�V�� �V� �C�h��������� ������� ���
����� ������� ������� ������� ������� ������� ������� ������� ������� ������� ���
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 ² ³4´�µ6¶�·4¸)·4¹�º4»�¼�½4¾4¿+º4½4À4À4Á  

 sum Cd Cu Pb Zn Cr Co Ni As Mn V 

 precip precip precip precip precip precip precip precip precip precip precip 

 mm g/l g/l g/l g/l g/l g/l g/l g/l g/l g/l 

01/1998 66.00 0.06 1.96 3.94 6.50 0.21 0.01 0.24 0.29 0.70 0.52 

02/1998 57.00 0.04 6.01 1.47 8.70 0.34 0.01 0.23 0.09 1.50 0.44 

03/1998 29.00 0.04 5.56 2.13 6.90 0.40 0.02 0.33 0.11 2.60 0.70 

04/1998 26.00 0.11 1.44 3.12 12.10 0.11 0.03 0.03 0.24 2.70 0.61 

05/1998 68.00 0.37 5.97 2.34 54.40 0.45 0.07 0.03 0.45 21.70 0.36 

06/1998 30.00 0.03 3.08 3.01 39.30 0.19 0.02 0.16 0.09 1.70 0.32 

07/1998 31.00 0.06 4.13 3.13 3.50 0.31 0.05 0.15 0.18 2.70 0.29 

08/1998 50.00 0.02 0.98 1.15 23.00 0.12 0.01 0.35 0.12 2.10 0.21 

09/1998 39.00 0.07 1.10 3.40 27.30 0.08 0.02 0.62 0.23 2.50 0.30 

10/1998 37.00 0.05 1.38 1.60 26.10 0.05 0.02 0.25 0.14 2.20 0.48 

11/1998 21.00 0.11 1.60 3.68 9.00 0.23 0.03 0.71 0.31 2.60 2.06 

12/1998 44.00 0.08 8.30 2.25 7.40 0.23 0.02 0.30 0.26 1.60 0.59 ÂaÃ�Ã�ÄCÅVÆÇ ÅVÆ ÄCÈhÉ�Ê�Ë�Ì�Í Î�Î�Î�Í Ï�Î�Ð�Í Ñ�Ë�Ò�Í Ó�ÐÔÒ�Î�Í Ð�Ò Î�Í Ò�Ê�Î�Í Î�Ð�Î�Í Ò�Ñ�Î�Í Ò�Ò�Ê�Í Ñ�ÏÕÎ�Í Ó�Î
 
 
 
 
 
 Ö ×4Ø�Ù6Ú�Û4Ü)Û4Ý�Þ4ß�à�á4â4ã+Þ4á4ä4ä4å  

 sum Hg 

 precip precip 

 mm g/l 

01/1998 36.00 10.60 

02/1998 37.00 8.50 

03/1998 31.00 9.40 

04/1998 27.00 12.10 

05/1998 59.00 7.70 

06/1998 73.00 9.80 

07/1998 44.00 10.90 

08/1998 62.00 6.40 

09/1998 47.00 5.20 

10/1998 45.00 5.90 

11/1998 19.00 7.80 

12/1998 27.00 6.10 æaç�ç�èCéVêë éVê èCìhíïî�ð�ñ�ò ð�ð�ó�ò ô�î
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 � ��������������������������� ����!�!�"  

 SO2 NO2 SO4 NH3+NH4 HNO3+NO3 

 air air aerosol areosol areosol 

 #%$
& ')(  *,+.- /)0  1%2
3 4)5  687.9 :);  <8=.> ?)@  
01/1998 0.31 1.58 0.57 0.40 0.35 

02/1998 0.30 1.05 0.59 0.52 0.32 

03/1998 0.42 0.71 0.54 0.49 0.24 

04/1998 0.58 0.77 1.05 0.83 0.33 

05/1998 0.27 0.53 0.53 0.42 0.25 

06/1998 0.19 0.53 0.40 0.39 0.21 

07/1998 0.22 0.43 0.30 0.34 0.17 

08/1998 0.12 0.52 0.19 0.25 0.12 

09/1998 0.21 0.67 0.55 0.49 0.21 

10/1998 0.18 0.94 0.27 0.20 0.16 

11/1998 0.55 1.15 0.90 0.61 0.19 

12/1998 0.51 1.36 0.66 0.45 0.28 ACBDBDE%F8GH F8G E%IKJ LNM OPO LNM QPR LNM RPR LNM SNR LNM TUS
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Nitrogen Concentrations and pH in Precipitation 
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Nitrogen Concentrations in the Air 
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