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INQUINANTE PRINCIPIO DI 
FUNZIONAMENTO 

LIMITE DI 
RILEVABILITÀ 

CO assorbimento di 
radiazione IR 

0.1 ppm  (@@@@ 0.11 mg/m3) 

SO2 fluorescenza UV 1 ppb  (@@@@ 2.9 µg/m3) 

NOx chemiluminescenza 0.5 ppb 

O3 assorbimento UV 2 ppb  (@@@@ 4 µg/m3) 
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Inquinanti  Principali sorgenti   

Biossido di Zolfo* 
SO2 

Impianti riscaldamento, centrali di potenza (combustione di prodotti organici di origine 
fossile, contenenti zolfo) 

Biossido di Azoto** 
NO2 

Impianti di riscaldamento, traffico autoveicolare (in particolare quello pesante), centrali 
di potenza, attività industriali (processi di combustione per la sintesi dell’ossigeno e 
dell’azoto atmosferici) 

Monossido di Carbonio* 
CO Traffico autoveicolare (processi di combustione incompleta dei combustibili fossili) 

Ozono**  
O3 

Inquinante di origine fotochimica che si forma principalmente in presenza di ossidi di 
azoto 
 

Polveri Totali Sospese* 
PTS 

Particelle solide o liquide aerodisperse di origine sia naturale (erosione dal suolo, ecc.) 
che antropica (processi di combustione) 

Particolato Fine*/ ** 
PM10 

Insieme di particelle con diametro aerodinamico inferiore ai 10 µm, provenienti 
principalmente da processi di combustione 

Idrocarburi non Metanici* 
NMHC  

(IPA, Benzene) 

Traffico autoveicolare (processi di combustione incompleta, in particolare di 
combustibili derivati dal petrolio ) 

�
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Formed by: 

Chemical reaction; nucleation; 
condensation; coagulation; evaporation 
of fog and cloud droplets in which 
gases have dissolved and reacted. 

Mechanical disruption (e.g. crushing, 
grinding, abrasion of surfaces); 
evaporation of sprays; suspension of 
dusts. 

Composed of: 

Sulphate, SO4
=; nitrate NO3

-; 
ammonium, NH4

+; hydrogen ion, H+; 
elemental carbon; organic compounds 
(e.g., PAHs); metals (e.g. Pb, 
Cd, V, Ni, Cu, Zn, Mn, Fe); particle-
bound water. 

Resuspended dusts (e.g., soil dusts, 
street dust); coal and oil fly ash, metal 
oxides of crustal elements (Si, Al, Ti, 
Fe); CaCO3, NaCl, sea salt; pollen, 
mould spores; plant/animal fragments; 
tire wear debris 

Solubility Largely soluble, hygroscopic and 
deliquescent 

Largely insoluble and non-hygroscopic 

Sources 

Combustion of coal, oil, gasoline, 
diesel, wood; atmospheric 
transformation products of NOx, SO2 
and organic compounds including 
biogenic species (e.g. terpenes) high 
temperature processes, smelters, steel 
mills, etc. 

Resuspension of industrial dust and soil 
tracked onto roads; suspension from 
disturbed soil (e.g. farming, mining, 
unpaved roads); biological sources; 
construction and demolition; coal and 
oil combustion; ocean spray 

Lifetimes Days to weeks Minutes to hours 

Travel Distance 100s to 1000s of kilometres < 1 to 10s of kilometres 

�
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 � 
 �� � , $� ���V� �� � � @� ' � X$� � � &) ) ) 7� � � � � " � ��$�"� � � � � , $�� � �� �.�� � �� � � � � � � � ��
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Monossido di 
Carbonio  Valore Limite (mg/m3) 

Periodo di 
mediazione Legislazione 

 Valore limite protezione  
salute umana 

10  8 ore D.M. 2/4/02 

 
 

Biossido di 
Azoto Valore Limite (� g/m3) Periodo di 

mediazione Legislazione 

Standard di qualità 
(98° percentile rilevato 
durante l’anno civile) 

200 1 ora  D.P.R. 24/5/88 

Valore limite protezione 
salute umana 
(da non superare più di 18 
volte per anno civile) 

200 (+50)  1 ora D.M. 2/4/02 

Valore limite protezione 
salute umana 

40 (+10)  Anno civile D.M. 2/4/02 

 

Soglia di allarme 400 1 ora (rilevati su 3 ore 
consecutive) D.M. 2/4/02  

 

Ossidi di 
Azoto Valore Limite (� g/m3) Periodo di 

mediazione Legislazione 

 ! � �� � � ���� ��� �� � � � � 0�� � � �� � � � � � 0�� � � � 30 
 � � � �� �� ��� �� � �� ��&<2<) &�

 

Biossido di 
Zolfo Valore Limite (� g/m3) Periodo di 

mediazione Legislazione 

 

Valore limite protezione salute 
umana 
(da non superare più di 24 
volte per anno civile) 

350  1 ora D.M. 2/4/02 

�

Valore limite protezione salute 
umana 
(da non superare più di 3 volte 
per anno civile) 

125 24 ore D.M. 2/4/02 

�
Valore limite protezione 
ecosistemi 

20 Anno civile e inverno 
(1 ott – 31 mar) D.M. 2/4/02 

� Soglia di allarme 500 1 h (rilevati su 3 ore 
consecutive) D.M. 2/4/02  

 

Ozono Valore Limite (� g/m3) Periodo di 
mediazione Legislazione 

Obiettivo a lungo termine per la 
salvaguardia della salute umana 

120 8 ore D. Lgs.21/5/04 

Soglia di informazione  180 1 ora D. Lgs.21/5/04  

Soglia di allarme 240 1 ora D. Lgs.21/5/04 
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Particolato 

Fine  
PM10 

Valore Obiettivo (� g/m3) Periodo di 
mediazione Legislazione 

! � �� � � ���� ��� �� � � � � 0�� � � �" � �$�� �
$� � � � �
6� � �� � � �"$� � � � � � �� �?�� ��1( �
� � �� � �� � � �� � � � �� �� ��� 7�

50 � &2�� � � � � �� ��&<2<) &�

 

! � �� � � ���� ��� �� � � � � 0�� � � �" � �$�� �
$� � � � �

40  
 � � � �� �� ��� � � �� ��&<2<) &�

 

Idrocarburi non Metanici Valore Obiettivo (� g/m3) Periodo di 
mediazione Legislazione 

Totali ! � �� � � �� %�� � � �� � � 200  1�� � � �� � � " � � $��� � I � �  � � �&; <1<; 1�

Benzene ! � �� � � �� %�� � � �� � � 5 (+5) 
 � � � �� �� ��� � � �� ��&<2<) &�

Benzo(a)pirene ! � �� � � �� %�� � � �� � � 0,001 
 � � � �� �� ��� � � � ��&( <33<H2�

�
D��� � %�� � � �� �� � � �� � , $� ���- � "$� � %� "� � � � � � $� � � � � ��� � � � � � � � �� � 0�� � �� � � �� 	  
 � � /� � � � � � � �/� � �� � � � � � � ��� � � � � � � � � � � 0�� � �� � � ��%� � 0� 6� 7� �� � � � ��
6� �� ��&( <33<H27�
�
I � � � � � � � �� � " �� " � ��� � � � � � � ��� �0� � � � � � � � �� � � � �� � �� � � ��.� � � � � � � �� , $� ���" ��" �� � � � � � � �/�� � � ��"$� � � � � � � � ��" �� � �/�� � ��� ��� � ��� �" �� � � � � � � � � ��.� � �� �
� � � ��.� 0� � � �

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

� � � �� , $� � � � � � � � � � � � � � � � �� � � � ��� � " � � � � � � � ��� � � � � � �� � �� � � �� ! � � � "� � � � �� � $� � � � � �� � �"� � �
� � ��.�� , $�� � � � � � � � � � � � "/� � �� � � +� �� � � � �� � � � � � � � � � � �� � � 0�� %��� � � �� � � � � � � � � � ��� � � �D�� �� � �� ! 	 	<=( ) 3�
� � ��3H<3) <) 3#� � � ��� � , $� �� #�� � � � � � � � � � � � � � � ��$� � � � � �$�� 0�� � � � � � � � �� ""�� � � � � ��� � , $� ���- � � � ��.� � �� #�� : � �
�� � � � � � � �� /� � � � 0�� � �� � �� � �� � � "� � � �� � � 6� � �""�� � �� ' � �� � �""�� � �� ' � "�� $�� 0�� � �� � � � � ���" � �� : � 7� "�� +�
� � � � � � � � ��� �� $� � � �0� � �00� 0�� � � �� � ��� � � � �� � � �� �� � � �� � � �� �� � � ��� �� �" � �� 0�� � � �� � � 5�
� � 0� � � � � � �� �� : � �6�� � � $�� �� ��� � ���� � ��$� � �� �� �?��� , $�� � � � �� � � � � � � � �� � ����"$� � � � � � � � � � � � �� � � �� � �� ��� �� � � � �

� � ��� �"� � ��� �� ��� ��� � � � #�� ������ � ����� ��$� � �� �� �?��� , $�� � � � �� � � � � � � � � � ���� � �� � � ���� �� � �� $� � � � � � � �� � ��
� � � � �� � �� ��� � ��� � � � 0� 78�

� � 0� � � � � ��� �" � � � � � � � � �6�� � � $������� � ����� ��$� � �� �� �?��� , $�� � � � ��"� � � �� � � � � � " ��� � � ����� � �� � � ���� �� � �� � ����
� � �� � � ���� �� � �� $� � � � � � � �� � ��� � � � �� � �� ��� � ��� � � � 0� 78�

� � 0� � � � � �� � � � � � � �� � � � � �6�� � � $�� �� ��� � ���� � � � ��� �� , $�� � � � �� " � � � � �� /� � �� � �� � �� � � �� � �� ��� �� � � � � � � ��� � � � � � � �
� � � � � � � � � � ����� �"� : �� �� ��"$� � � � � � � � � �� � � ���" � � ""�7��

"� � � � � � ��� �� � /�� �0�� � ��� � ��� ���� " ��1( 3<HH��
	 � � � � � � �� � �� � � #� �� � � �D�� �� � � � � � � � � �>� "�"� � � 0� � � �� $� � � 0� � � � � �� � �" � � � � � � � � � � �� � �� � � 
 � 60� � � � � ��
� �" � � � � � � � � � � � � � � �?� �� , $�� � � � �7� � � � �� $� � � 0� � � � � �� � �" � � � � � � � � � � �� � �� � � � � 60� � � � � �� � �"� � � � � � � � � � � � �
�� , $�� � � � � � � � � � � � 0� � � 7��* � �0� � � � � �� � �" � � � � � � � � � � �� � �� � � � #� � �� /�� �� � � � ��� �� � � � � � � � �� � �� � �� $0�� � � � � � ��� �
� � �""�� � �#�+�� ""�� ��� � � �� ��� �0� � � �� ��� � � � � � �� � � � � ��
 � � � , $� � � � � � � � � � � � � � �� � " � � � �/�� � � � � �� � � � � �� � � �� � � � ��� � � � � � �� � �� � � �� ! � � � "� #� � $� � "� � � � �� � 0� � � � � � �� �� : � �
�� � �� �� $� � � 5�
3�� �� � 0� � � � � � �� �� � � " � � � � � � � $� � �� � A� � � � �� � � B� � : � � � � � � � � � � � � �� 3) � � � � $� �� � �� � $"� � � 
 � "�0�� #�

� � � � � � � �  � � �$"� ��� #� � � ""� � � � � � � � � � � #� � � "� � ��� � 0� #� D� ��� � � � � #� D� � � � 0� � � #� � � �� � �� #� � � � � � � � � #�
� � � � � � � �� �� %� �� � #�� � � �$� � �� � � � �� 0�� � � �� � " �� � � � � �� ��&244H=�� %��� � � ��6� � � ��	 � 
 
 
 �H478�

&�� ��� � � � � �� � � �� � � � �� � � � $� � � � � � � �$� � � � � �� � � � � �� � �� #� ! � � � " � #� �� � � $�� � �" �� � � � � � � �� � � � ; &&; &� � � � " � � � �
6/� � � � 5�	 � 
 
 
 �F�� � � " �� � � � � �&) ) 37��

	 �� , $� � � � � � �� %� �� � � � ��� � "$� � �� �" �� � � � �� � 0� � � � +� � � � � � � " � � � � � � � � � ��� � � �� � �� � � � �� � � ��� � � � � #� �� � � $�� �� �
0� � � � � � �� �� : � � "� � � � � � �� � � 0�� � � � �� � � � ""� #� , $� ��� � � �� � �" � � � � � � � � � � �� � �� � � 
 � �� � � �� ��� � � � , $� ��� � � ��
� �" � � � � � � � � �� ��� �� � �� ��� �� � � � � ��
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 � � � �� � "� �� � � � � ��� � � � �� � �� � ��� " � � � � � � �� � � �""�� � � � ��.�� � � � � � � � � �� � � � � �� � � �� � � � � $� � �� � � �� 
 � � �"� � � � +� "� � � � �
$����00� � � � �.�� � � � � � � �� � � � � �� � � �� #� � � � � � �� � � � � 	 � � � 
 � � 6	 � � � � � � � �� � � � �""�� � �� 
 � �� 7#� %� "� � � � "$� � � � ��
� �/� � �� �� � ��.� � � � �&) ) 3�6� � � "�� � � �� � � �� � � � � � �� ��� � " � �� ��� � � � %� � �&) ) ( 7��� � ��.� � %��� �� ��� � �� ��� � � � � � � �� ��� �
"$� � �� �"�� � � � � � ��� � " � � � � � � �� � � � �� � � � � � � � � � � �� ��- � � � �""�� � 5� �� � � �� ""�/�� � 0�� � � � $� ���00� � � � /� � � �/� � �� � � � � �
� �� � � � � � " � � � � � �� � � �� � �� �� � ��.�� � � � � � � �� � � � ��� � � � �""�� � �� �� � � � � � "/� � � � � � ��.
 � � � 0�� � � $� � � � � � � � � �
�.
 � %�� � � � �� � � 	 � 
 	 � �6� � � � �� � � �� � �	 � /� � � � � �� � �
 ��7��
�

·  � � � %$"��� � � �� � � �� � � � $0�� � � �� ��� � � � � �� �� �� � � "/� � � � 0�� � � �� � ��� � � %$"��%����
·  � � � %$"��� � � �� � � ��� � $"� � �� �� �
·  � � � %$"��� � � �� � ��>�� � $"� � �� �
·   � � � � ""��� � � � $�� �� ��
·  � " � � � 0�� � � �� �� �" � � �%$0�� � � �� � � %$"��%����
·  � "� �� ��"� �� � � � ��
·  
 � � " � � � � � �"$�"� � � � � �
·  
 �� � � �" � � � � � � ��� � %����� �� � � � : �� � � ��
·  
 � � �� � ��$� � �
·  
 �� � � �" � � � � � � ��� �� ""� �%�� � � � ��

�
�

 � � � � �� "� $� � � � � � � " � � � � � � � � � � � � � � � � � � " �� �� � � � � "�� � � � 0�� � � � � �� � � " �� �� , $�� � � � �5� "�� � , $� ���� � : � � /� � � � �
� �/� � �� � � � � � � ��� �" � �$�� #�"�� � , $� ���� � � � � �� , $� ���+�� � " � � �� � � � �� � �� � � �� � � � � 0�� � � ��� �, $� � � � �� � � "�� � � � � ��� � " �
� � �� //� � � � �" � � � � 5��
�

·  � �� ""�� � �� ��� � �/� �6� � &7�
·  � ""�� ��� ��
 0� � � �6� � 97�
·  � � � � � " � ��� � � � � �� ��! � �� � ����� � � �� � � � � �� ��6� � � � ! 7�
·  � � � � � � �6� S27�
·  � � � � ""�� � �� ��� � �%� � �� �6� � 7�
·  � �� ""�� � �� ��� � �%� � �� �6� � &7�
·  
 � � � � �� � � �6� S17�
·   � � � � ""�� � �� ��
 0� � � �6� &� 7�
·   � �� � � ��
 � � � ���� � " � � " � �6 
 � 7�� �� � �� � � ��� � � �� �� � � � � � ��� /� � �� � � �� ��3) �U� �6 � 3) 7�

�
 
	 � � � � � � � ��� � � � � � � �� � �� �� � � ��� � � � "� �$0�� � � � � � ��.�� � � � � � � �� � � � ��� � � � �""�� � �� " � � � � � � � � � � � � � ��
� � � � � /� � � �� � � � � � � � �� " �� � � 	 � � � � � � �#� : � � � 5<<YYY�� � %�� � � � �� � � �� � � ��� � %� � � �� ���<�� � � � �<�� � � � � : � � � �: � � #�
� $��"��� �� � � � � �� � � �$� � �� �� ��� � � �� � � � � � � "�� � � �� � ��� � � � � � $����
	 � � , $� "� � � � � � � � " � � � +� �� � � � � � � � � � � � � � �"� � � � � : � � $� � �� � � � � � � �� � � � � � � $O� � ""� � � � � � "� �$�� � � " � � $� � � � �
�.� � � � � � � �� � �� � � �� #� � �� � �� � � � � � ��� �� � #� "� � � � � � � � $�� � � � �� � � �""�� � � � +� , $� � � �/�� � � � � � " � � � � � � � � � �
� � � � � � � � "� � $� � � � �"$� � � � �� � � � � �� � � � � � "� � � � ��� � � � � � � � �� " �� � � � �� � � � #� A�.� � � � � � � �� � � � � ��� �� � � +� $� � �
"� �$� � � � � � /� � � � � � � � � �� � " � �� � � � � � � �� $� � � � � � � �� � �� � �� � �� � �� � �� � � �� "� � � � � � �#� � �� �� � � � � � � � � � � � � ��
�� � �� � � �� �� � $"� � �� ��� 6� � � � " � � � �� � � � � � � � ��� � � � � � � �� � � � �� : � #� �� � � � � � �� � � �#� � � � � � � �/�� �7� �� � � $�� � � �""�� � ��
"� � � � � � � � � � �� � � � � � � � �� � � � ��� � � � � �� � � � � � � , $� "� � � � � � � � � ��� � � � � � � � �� � � " �" � � � �� � �� � � � �� � � � � � �� � �� �
� � � � �� $� �� 	 � � � � �� � � � � � �� �� � � � , $� "� �� " �"� � � �� %� � � "�� � � � " � � � � � � � � � ""� � � � � �� %� � � � �� "� � � �" � �� � � � � � � � � � � �
/� � � �� � � �.� � �""�� � � � � � � � �� ""�� � � � � ��� � "� � � � � � � B��  � � � �� � � � � � �� � � � � � � � � � � ��� � � �� � �� � �� � � �� " � � � � � � �#�
�� � � � � #� �.� � �""�� � � � +� � � �$�� � � � � � � "�� � � � � � � � $� � �� � �� � � � � � � � � ��.� � � �� ��- � 6� � � � " �� � � � "$� � � � ��
� � � %$"��%��� #� , $� � � �� - � � �� � � � � � � � � � � � � � � � �� � � � � � � �$� .� � � �� ��- � �� � $"� � �� �� 7� � � $� � /� � � � � � � � �� � � �""�� � � �
"� � � �/�� � � � � � � ""� � � � � � � �� � � �� G$� "� � � � �� � � � �� � � � � � � � �� � � �� � � � "� � $�� � � � � � � �� � � � �$�� 0�� � � � � � ��� �
� � �""�� � �� "$� � � � �� � " � � �� �6� � � � "��$� � � � � � �� � � 7�� � � �� � � " � � #�+�"� � ""� �$���� � " � �� � � � � � � � : � � �� � � � �""�� � ��
"$� $� � � " � � �� � � �?� � �� � � � � � 6� � � � " �� $� � � � � $� � 7#� � � � � � � � � � � � ��.� � �""�� � � � � � � � �� � "$� "� � �� � � �?� � � � �� �� 	 ��



 18

"�� � � 	 � � � � � � � �"� �� � � � � : � �A, $� "� � �� � � � � 0�� � � �� �� � �" � � � � � � � 0�� � � �� �� � � �� //� � �$� � � �"$��� �%� "� �� ��� �� $� ��
�� � �� � � � � �#� � : �� � � � �� � � � : � �K� � � �� %���� "$� � � � � � � K� � �K� � � �� %���� � � � @VK#� � : � � � � � � � � � � � �� � � $��� �� � � � � � � � � ��
� � � � � � "� � � � � � � �� � � �"� � �%$0�� � � � � � �� K� � "� K� � � ��� � � �� � � " �� � � �""�� � �� � � �� � � � � �� � � �� B�� 
 � � � "� � � �� � ���
� � � � � � � � � � � � � ��� � $� � � � � � �� � %�� � � � �� � � �� � � � $� � � � � , $� ��� � � � ��� � � � � �� � � � 6� � � � ��� � � � � � �� � �� 7#� � � � $� � � ���
� � � � � � � � � � � � � �� � � � � � $0�� � � � �� � � �� � � � , $� ��� � � � � �� � � �� �6� � � � � � �� � �� �� 7� �� � � � � � � � �$� � � " � � � �/�� � � � � � �� �� - �
�� � $"� � �� �� �� � ""� � � �/$� � � � � �� � �� � � �� %��� �� � � @V�� � � �� � � � � � � � ��� �" � �� � ��� � � �� ��
� � � � � � "� � $� � � : � � �� � � � �$�� 0�� � � � � � ��� � ��� � � � � $� � �� � � � �� � � � � � �%$�� � � � �""�� � � � � ��� � � � � �� �" � � � � � � ��"� � - �
� � � � � � � �?�� � � � � � " � � � � � �� � �� � ��� �� � � �� �"��$� 0�� � � �, $� � � � �� �?��� �� � � �� %��� �� � � @V�$����00� � � �+��� �� � � � � �� ��
� "� � �� � � � � ��� � � " � � � � �� � �� � � � � ��� � " � � � � � � �� �� � � ����  � � � � � � � � �� � � � �� � � ��� � ��� � � � � $� � �� � � � � � � �%���� � � �
	 � � � 
 � � � � " � ��$�"� � � � � $� .�� � � � � ""� � � � � %� "� � � �� � � � � " � � � 0� � � � � � � //� � � � � � � � ��� � � � %�� � � � � � ��� �
� � �""�� � �� �� � � ��#� � � � � � � � � %%� � � � � � � � � � � � � � � �� $� � � �� � � � � �" �� � �#� � : � � $� � � �� � �$� � � � � � � � � � � � �� � : ��
� � � � " � � � �� � � � � ��- � �� � � �� � � $O� /� � � � � � � � � � � �� 	 � � � //� � � �� �� � "� � ""� � " � � //� � : � � : � � � � � � � � � � �.�� � � � � � � �� #�
� $%%��� � � � � � � � �� � � � �� "$�� "�� � � 	 � � � � � � � � � � �� � � " � � � �� � � � � %� � �&) ) 1#� � $"� �� � � � � � � �$� � �A� $%��� � � � � �� YB#�
�� � �� � � � � � � : �� � � �� ""� � � � � � � � � � � � � � �/�� : � � � � "$� � � � �� � � � $� � �� � �� � � �� �� ��- � � � ��� �"� �� � � � � � �� � �� � � � � � � � �� � �
� F� � ��� �� � � � � � � �� � " � � � � �� 0�� � � �� 	 � � " � � $�� � � � � � �O�+� "� � � � � � //� � �$� � � �$� � � � � � �"�� � � � � � �� � � � �#� � : � � � �� � � �
� � � � � � � � ��� � � ""� � � � 0�� � �� � � � � � � $�� � /�� � � � �� � � "� � � �� � �� � � %� � �&) ) 2#� � � ��� � , $� �� � " � � � � "� � � �� � �� � � � � �� ��
� � � � � �%$���� � � " � � � � � ���� �, $� "� � �� � � �� � �� ��
�
* � � �� � �$� � � � � ��� � � � %� ��� � � � � � �� � � � /�� �� " � � $� � � �� � � � � � , $�� � �� � � � � � � � � � � � � � �� , $� � � � � /�� � � � � � �" � $""� #�
� �� � � � � � � � � � : � � �� � � �� %� � � 0�� � �� � : � � � � /�� �" � � � � � �� � � � � � �%$��� � � ��� � " �� � � �� � " � � � � � � �� � ��.�� , $�� � � � � � � �
� � � � "/� � �� � �� � ��� � � $� � �� ��
 � � �"� � � �" � � � �� � � � � � �� � ��.� � � �� � � � � � � � � �&) ) 3�� ��	 � � � 
 � ��
�
� � � " �� � � � � � � � �� � � � �� 	 � � � 
 � � � � �� � � � $� � � � �� 
 � � �"� � � #� "�� � ""� � � � � � : � � � ��� � � � � %$"��� � � � � � ��.�� � $"� � �� �
"� � � � � � � � �%$��� � � �� � � � ��� 1) R � � � ��� � � � �""�� � �� � �� $! ' #� ��� &; R � � �� , $� ��� � � �� # ! @� � � ��� 2R � � �� , $� ��� � � ��
" 
 ) * �� * � � � � � %$"��� � � � � � � � �� � $"� � �� �� #� �� � � � � #� � � � � � �%$�"� � � � ��� � � � � � �� � � � � � � � � � � ��� � � � �""�� � �� � �� � ��
$! ' �6( ) R 7�� �" 
 ) * �623R 7�� �� � �$� .�� � � � � � � � � �, $� � � �� ��, $� ��� �� ��� ! �62) R 7#�� �# ! @�6&&R 7��
	 �� � � � " � � � � � � "$� "� � � � � � +� �� � /� � � � � � � �� � �� � �� � � � ��� � � � �""�� � �� � �� # ! @� 62( R 7� � � � ! � 6( ; R 7#� � � � � � � �
� � � � � �%$�"� � �� ��&HR �� � ��� �� � �""�� � ��� ��" 
 ) * �� �� ��3; R �� � ��� �� � �""�� � ��� ��� ! +���
 � � � , $� � � � � � �� $� � � � � �� � � � � � � � 	� � 
 � � � 	� 	� � � �� � 	�	� , � ! +- � �� � � � �� � �� � ��� "� � � � � � �#� � ��.�� � � � � � � � � ��
� � � $� � � � �� 
 � � �"� � � #� "�� � �� � � � � � � � � � ��.$"� � � �� " � �� � � � �� 6( ( R 7� � #� �� � � �"$� � � �� /� � �� � � #� � � �� � � � "� � � � � � "$�
"� � � � � �63; R 7���
�
� �� � �� � � � � � � � �� � � � � /�� �� 6� � �� � �� � � � � � � �$� ��7� � � � � %� ��� � 6� � �� � �� � ""� �$��7� �� � " � �� � � � � �� � �� � � � �� � � �� � �� � ���
�� , $�� � � � �� � � � ""�� � � �� � �� � � " �� � �� �� � �� " � � � � � � � � � ��.�� � � � � � � � � �� � � � $� � � � �� 
 � � �" � � � ��  � � �$� � � � � /� � � � � � " ��
� �� � � � � � � �� � � : � ��� �"� �� � �� �/� � �� � �� ��.�� � � � � �� � � � �� � �� �� ��! � � � "� ���
� �� � �� � � � � �� � � : � � ���� � � � � � ��� �� � ��� �� � � �� ��- �� � �""�� � #�� ��� �"� � � � �� ��� � �� � � 0�� � � ���� � � � � �%$���� � �� � �� ��� � ��� �
� �� � � "� �"� � � � � � ��� �� ��/� � � � �� � ��� �A� $%��� �� � � �� YB��



 19

 
 

� � � � � � �� 	�� 
 � 	� � � �

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

�<� � � � �<� � � � �<� � � � �<� � � � �<� � � �

� � � � $0�� � � �� � � � � �� � � �� � � " /� � � ��� � � %$"��%��� ) �) ) �) ) �) ) �) ) �)

�� � � %$"� �� � � �� � � ��� � $" �� �� �� 1�3 32�& 3&�) 32) �1 1�4

�� � � %$"� �� � � �� � ��>�� � $" �� �� 3�; 3; �& ) �H 4�4 ) �2

� � � � � "" ��� � � � $� � �� � ) �) ) �) 3H�) ) �) 3�1

�� "� � � 0�� � � �� �� �" � � �%$0�� � � �� � � %$"� �%��� ) �) ) �) 3) �= ) �) ) �)

�� "� �� ��" � �� � � � � ) �) ) �) 31H�H ) �) ) �)

�
 � � " � � � � � �"$�" � � � � � ) �; &; �= 2=�( &) 3�1 &�4

�
 �� � � �" � � � � � � ��� � %����� �� � � � : �� � � � ) �2 1�& ) �( 3�& ) �(


 � � � � � � � � � � �� �" � � �� �� � � � � �� �/�$�� ) �) ) �) ) �) ) �) ) �)


 � � �� � ��$� � ) �) ) �1 ) �3 ) �) ) �&


 �� � � �" � � � � � � ��� �� " "� �%�� � � � � ) �) ) �) &4�3 ) �4 ) �(

. . / ' / 0 ( / ) 1

" 
 � � 	� � 	� �� 	�+� 
 � � �

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

�<� � � � �<� � � � �<� � � � �<� � � � �<� � � �

 � � � $0�� � � �� � � � � �� �� �� � � " /� � � ��� � � %$"��%��� ) 3( ; 2 23 )

� � � %$"� �� � � �� � � ��� � $" �� �� �� 2&( 3( 3) H4; 33&&1 13;

� � � %$"� �� � � �� � ��>�� � $" �� �� &&=& 2H&3 &) ( 2H33 4;

 � � � � "" ��� � � � $� � �� � 2( ( 4H 3; 13 ( ; 3 H4

� "� � � 0�� � � �� �� �" � � �%�� ��� � � %$"� �%���� ) ) 4) 1 ) )

� "� �� ��" � �� � � � � ) ) 3=4H( ) (


 � � " � � � � � �"$�"� � � � � 3HH 4&; 3 ( ; 24 1( H1( ( ( )


 �� � � �" � � � � � � ��� � %����� �� � � � : �� � � � 33= 3( 1) 113 32&( 21


 � � � � � � � � � � �� �" � � �� �� � � � � �� �/�$�� &) 312 && ( 1


 � � �� � ��$� � ) ; 3 2 )


 �� � � �" � � � � � � ��� �� " "� �%�� � � � � 3& ( 3 &222 32( = =2

( 233 ) / . 0( ' 1) . ) / / / 3' ) ) / 1



 20

 

" 
 ) *

4 	� � � 	� � �� 	�� � �� � �, �$! ' �- ! � � 	� 	�� 	�� � � � � �, # ! 5 -


 � � � � � 	� � �� 	�� � 
 � � � 	� �, � ! -� � � � � � � 	�� 
 � � � 	� 	�� � �� � 	�	�, � ! +-

5%

14%

29% 41%
4%

 Produzione energia e trasform. combustibili

 Combustione non industriale

 Combustione nell©industria

 Processi produttivi

 Estrazione e distribuzione combustibili

 Uso di solventi

 Trasporto su strada

 Altre sorgenti mobili e macchinari

Trattamento e smaltimento rifiuti

Agricoltura

Altre sorgenti e assorbimenti

50%

7% 13% 30%

0.5%

5%

22%

45%
28%

11%
0.2%

55%

4%
7% 0.3% 5% 0.01%

18%

2%

40%
0.01%

58%

14%

29%

41%

4%

5%
2% 5%



 21

 
 


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

� � &��
6�� � � <� � � � 7�
�

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

3�=4) =( �

�� ��� �� � � %$"�� �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

3�( &311�

�� ��� �� � � %$"�� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �=&( ) =�

�� �� "� �� �
 �� � � �" � � � � � � ��� � %����� �
� � � � : �� � � ��

�
 � � �� � ��$� � � �
 � � �� � ��$� � � ) �1HH=; �

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � � � � � � �� ���
� � ��"� ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �&H2; 2�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �! � �� � ���� � " � � � ��N�1�( �
� �� �� $�� %$"�

�� � � � � � �$�%� � � � ) �&=; 24�

�� � " � ��� � �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � � � � ��� �
� � � %$"� �� � � ��� � � � � � �

) �&( 4H=�

��� � � � �� �" �� ��� � �� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �
 �� � ��" �" � � � ��6" �$/� ��
� � � �� � � � ���� $� �� � ��
� � � �7�

) �34H31�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � ) �3413�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � ) �3=1; �

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
"��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �313=1�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �331H; �

�� ��� �� � � %$"�� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � � � � � � �� ���
� � ��"� ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �3) ) 4; �

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) H( ; 2�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � ) �) =&3�

�� � " � ��� � �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) &; ==�

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � � � � � � �� ���
� � ��"� ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) 3&=2�

��� � � � �� �" �� ��� � �� �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) ( 1&�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �) ) 14=�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �� � � � � �� ���6N�( ) �� � 17� �� � � � � � �$�%� � � � ) �) ) 1=�



 22


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

� � &��
6�� � � <� � � � 7�
�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �) ) &) ( �

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �) ) ) ; ( �

�� � � � � � � �� � � %$"��� � � �
� � ��>�� � $"� � �� �

� � � � � "" ��� ��
� � � %$"��� � � �� � � �
� � � � � � � � �

�
 �� � � �� � � � � � ) �) ) ) ; 3�

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
"��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) ) =�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �) ) ) 1; �

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �� � � � � �� ���6N�( ) �� � 17� �� � � � � � �$�%� � � � ) �) ) ) 1; �

�
�
 


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

� � @��
6�� � � <� � � � 7�
�

�� � � � � � � �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

3( �2H3H3�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �! � �� � ���� � " � � � ��N�1�( �
� �� �� $�� %$"�

�� � � � � � �$�%� � � � 31�2( ; H( �

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

H�( ; 14&�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � 2�4=4; 2�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � 1�2&&=3�

�� �� "� �� �
 �� � � �" � � � � � � ��� � %����� �
� � � � : �� � � ��

�
 � � �� � ��$� � � �
 � � �� � ��$� � � 1�&) ) &=�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � &�H; 3H( �

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � &�H1; 12�

�� � " � ��� � �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � � � � ��� �
� � � %$"� �� � � ��� � � � � � �

&�14; 1&�

��� � � � �� �" �� ��� � �� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �
 �� � ��" �" � � � ��6" �$/� ��
� � � �� � � � ���� $� �� � ��
� � � �7�

3�211) 4�

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � � � � � � �� ���
� � ��"� ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

3�&=234�

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �; 1( 1&�

�D * � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � ) �; &4&; �

�� ��� �� � � %$"�� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �=&( ) =�



 23


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

� � @��
6�� � � <� � � � 7�
�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �� �� � 0�� � ��� � � �
/� � � ���00� � � ��

�L� � � � � � � � � ) �&43; ; �

�� ��� �� � � %$"�� �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �&2; 1; �

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �3( 1; 4�

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � � � � � � �� ���
� � ��"� ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �3242&�

�D * � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �3) 31; �

�� ��� �� � � %$"�� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � � � � � � �� ���
� � ��"� ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �3) ) 4; �

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
"��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) =( ; &�

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
"��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) =) 1=�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �� � � � � �� ���6N�( ) �� � 17� �� � � � � � �$�%� � � � ) �) 2432�

��� � � � �� �" �� ��� � �� �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) 2&( 4�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �� �� � 0�� � ��� � � �
/� � � ���00� � � ��

�
 � � � � � ��� � � %���� ) �) 23H�

�� � " � ��� � �� � � %$"��� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) 3=&=�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �) 3=3( �

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �) 3( ) 2�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �� � � � � �� ���6N�( ) �� � 17� �� � � � � � �$�%� � � � ) �) ) ; &( �

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ���� � " � � � ��N�1�( �
� �� �� $�� %$"�

�� � � � � � �$�%� � � � ) �) ) ( 1( �

�� � � � � � � �� � � %$"��� � � �
� � ��>�� � $"� � �� �

� � � � � "" ��� ��
� � � %$"��� � � �� � � �
� � � � � � � � �

�
 �� � � �� � � � � � ) �) ) 1&2�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �) ) &( �

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �� �� � 0�� � ��� � � �
/� � � ���00� � � ��

�� � �� �� � 0�� � ��
� � � � � � � � � ��

) �) ) 3( =�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �� �� � 0�� � ��� � � �
/� � � ���00� � � ��

�! �� � �� ) �) ) ) ==�

�



 24

�


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

�� � ! �
�6� � � � <� � � � 7�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� � � � � $0�� � � �� �
�� � � � � 0�� � � �� ��
� � � � � � � ��� : �� �� ��

� � � � $0�� � � �<�
�� � � � � 0�� � � �� ��� �� �$� � �
� ��� � ��� �� ��� �

2=�3122�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �
 �� � � �$" � �� ��" � �� � � � ��
� �� � �� � �� � �� � � �� �� � �

�� " � �� ��" � �� � � � ��
� � � � " � �� ��6� �� � � ��� �
� � � � �� �� �$� � 7�

&2�) 1( &�

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�L� � � " � � �� � � �� $� �� � � �
� � " � �� � �

�
 �� � � �� � � �� $� �� �
/� � ��� ��� � � � �

&1�HH41=�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �! � � � �� �� �$� � � �! � � � �� �� �$� � 5�$"� �
� � � � " � �� � �6� � � � � � � �
=�3�47�

&&�2) ; 4�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ���� �%� � 0�� � �F�
� � �"" �� � ��
� � � � � � � � �� � �

�� � � � � � �$�%� � � � 3H�4=2=�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �� � � � "" � � � �� ��
� $���$� � �� �" � � � � �� �
� � � � � � � � � �" � �� � �
� �� � � � � � �� � �

�� � � � "" � � � �� �� � � � ���� 34�) =( H2�

�" � � 0� �� � � %�� � � � � � "" ��� � � � $�� �� �� � � � � � ""��
� � ��>�� � $"� � �� �� � ��
�� � � � ��� � " � � �� � � ��� �
� � � � � ��� ��� � � � ���
%� � � � � � �� �� �� � � �

� � � �� � � � � 0�� � � �
"� � � � � �� �� � � �� "/� �� � �

3=�&; ) 4&�

��� � � � �� �" �� ��� � �� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �
 �� � ��" �" � � � ��6" �$/� ��
� � � �� � � � ���� $� �� � ��
� � � �7�

3) �42; �

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � H�2&=( 1�

�" � � 0� �� � � %�� �� " � � � 0�� � � �� �
� �" � � �%$0�� � � �
� � � %$"� �%����

�� �"� � �%$0�� � � �� ��
%� � 0�� � �

�� � � 0�� � ��� ��" � � � �0�� �
6�� � �$"� ����
� �/� � � �� � � � � �� ��
� � �� � ��7�

; �=; ; H=�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �! � � � �� �� �$� � � �! � � � �� �� �$� � 5��� � � � � 4�3; 2; =�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �
 �� � � �$" � �� ��" � �� � � � ��
� �� � �� � �� � �� � � �� �� � �

�	 � � $" �� �� �� � ��� �
"� � � � � �

=�H) &42�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � =�) H( 44�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �! � � � �� �� �$� � � �
 �� � � �� � � ��� � 0�� � ��
�� � $" �� �� ���� ��
� � � � �� �� �$� � �

( �; 4) &H�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � 2�2) 13( �

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �! � � � �� �� �$� � � �! � � � �� �� �$� � 5�
� �� � � � 0�� � � �� ��
� $� � � � �� � ���

2�&4( 1=�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �� � � � "" � � � �� ��
� $���$� � �� �" � � � � �� �
� � � � � � � � � �" � �� � �
� �� � � � � � �� � �

�
 �� � ���� � � � � ��
�� � $" �� �� ���

&�; ) H&�



 25


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

�� � ! �
�6� � � � <� � � � 7�

�" � � 0� �� � � %�� � � � � � "" ��� � � � $�� �� �� � � � � � ""��
� � ��>�� � $"� � �� �� � ��
�� � � � ��� � " � � �� � � ��� �
� � � � � ��� ��� � � � ���
%� � � � � � �� �� �� � � �

� � � � � &�12) 3&�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �! � �� � ���� � " � � � ��N�1�( �
� �� �� $�� %$"�

�� � � � � � �$�%� � � � &�) H4) 3�

�" � � 0� �� � � %�� �� " � � � 0�� � � �� �
� �" � � �%$0�� � � �
� � � %$"� �%����

�� � � ��� ��� �"� � �%$0�� � � �
� ��� � "�

�� � � ��� ��� �"� � �%$0�� � � � 3�; ; ( �

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �� � � � � �� ���6N�( ) �� � 17� �� � � � � � �$�%� � � � 3�2; 1) &�

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�L� � � " � � �� � � �� � " � �� � �
� ��� � � �/� � � �

�
 �� � � �� � � �/� � � � 3�2&=2H�

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�L� � � " � � �� � � �� $� �� � � �
� � " � �� � �

�
 �� � �" � � � � � � � � � ��� �
/� � ��� ��� � � � �

3�2) 2&&�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �! � � � �� �� �$� � � �
 �� � � �� � � ��� � 0�� � ��
� � � ��� � $" � � �� ���� ��
� � � � �� �� �$� � �

3�14&1�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ���� �%� � 0�� � �F�
� � �"" �� � ��
� � � � � � � � �� � �

�� � � � � � �$�%� � � � 3�322=; �

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� � � � � $0�� � � �� �
�� � � � � 0�� � � �� ��
� � � � � � � ��� : �� �� ��

� � � � $0�� � � �<�
�� � � � � 0�� � � �� ��
"� : �$� � �� � ��" � �� � ��� � �

) �HH; H3�

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �H( ; 14�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� �� � � � "" � � � �� ��
� $���$� � �� �" � � � � �� �
� � � � � � � � � �" � �� � �
� �� � � � � � �� � �

� $���$� � �� �"� � � � � ) �; 1111�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � ) �( 12( 1�

�� �� "� �� �
 �� � � �" � � � � � � ��� � %����� �
� � � � : �� � � ��

�
 � � �� � ��$� � � �
 � � �� � ��$� � � ) �( 3H( ; �

�D * � �
 � � " � � � � � �"$�" � � � � � � �
 $� � � � %���� �� � � � � � �$�%� � � � ) �2=( ; ( �

�� � � � � � � �� � � %$"��� � � �
� � ��>�� � $"�� �� �

�� � � %$"� �� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �1; 41�

�� �� "� �� �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �14&&2�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �11) 13�

��� � � � �� �" �� ��� � �� �� � � %$"��� � � �
� � ��>�� � $"�� �� �

�� � � %$"� �� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �13H&2�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �&( =44�



 26


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

�� � ! �
�6� � � � <� � � � 7�

�" � � 0� �� � � %�� � � � � � "" ��� � � � $�� �� �� � � � � � ""��
� � ��>�� � $"� � �� �� � ��
�� � � � ��� � " � � �� � � ��� �
� � � � � ��� ��� � � � ���
%� � � � � � �� �� �� � � �

�	 � � $" �� �� �� � ��� �� � � � �� ) �&&2H4�

�" � � 0� �� � � %�� � � � � � "" ��� � � � $�� �� �� � � � � � ""��
� � ��>�� � $"� � �� �� � ��
�� � � � ��� � " � � �� � � ��� �
� � � � � ��� ��� � � � ���
%� � � � � � �� �� �� � � �

� � � � � � � ��� � �/� � � � � ) �3424=�

�� � " � ��� � �� � � %$"��� � � �
� � ��>�� � $"�� �� �

�� � � %$"� �� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

) �3=) HH�

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �3&=2&�

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�L� � � " � � �� � � �� � " � �� � �
� ��� � � �/� � � �

� �� � �" ��� � "� � � �6 �� $"�
"V�� � " � � �"7�

) �) H1; 1�

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�L� � � " � � �� � � �� � " � �� � �
� ��� � � �/� � � �

�
 %� �� �� � "" � �
� � � � � � � " � �6 �� � � �
� %�� "7�

) �) ; 112�

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �� � � � � �� ���6N�( ) �� � 17� �� � � � � � �$�%� � � � ) �) =2) 2�

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ( ) 3&�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �D� " � �� � � �� � /�$��
� �/� � �� � �� ��� � � � � "� ��
� � � � � �� ��

�
 �� � ��%� � �� �� ) �) 2HH&�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �D� " � �� � � �� � /�$��
� �/� � �� � �� ��� � � � � "� ��
� � � � � �� ��

�! � � � : � �� � ��� � � � � ) �) 2( 1=�

�� ��� �� � � %$"�� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) 23=4�

�" � � 0� �� � � %�� �� " � �� ��" � �� � � � �� � � � � $0�� � � �� �
�� � � � � 0�� � � �� ��
� � � � � � � ��� : �� �� ��

� � � � $0�� � � �<�
�� � � � � 0�� � � �� ��
� � ��� " � � � � �

) �) 1&3H�

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�L� � � " � � �� � � �� � " � �� � �
� ��� � � �/� � � �

�
 �� � ��� �� �� ) �) 13&; �

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�L� � � " � � �� � � �� � " � �� � �
� ��� � � �/� � � �

�
 �� � ��� %� ���� � ""�� ) �) &44; �

�%� � 0�� � �� � � � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ����� � � � � ��Q�1�( �
� �

�� � � � � � �$�%� � � � ) �) &31�

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) ; ; ( �

�� ��� �� � � %$"�� �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) =4&�

�� � � � � � � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
"��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) =) 2�



 27


 � � � �� � � � � � 
 	 � 	 * � � � � � � � 	 � 	 � � � �
� 
 � � � � � 
 
 � � � �

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

�� � ! �
�6� � � � <� � � � 7�

�� ��� �� � � %$"�� �� � � %$"��� � � �
� � ��>�� � $"�� �� �

�� � � %$"� �� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) 2==�

�%� � 0�� � �"$� � � � �
 � � " � � � � � �"$�" � � � � � � �! � �� � ���� � " � � � ��N�1�( �
� �� �� $�� %$"�

�� � � � � � �$�%� � � � ) �) ) 2( ; �

�D * � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��� � " �� � � 0�� ��� �� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) 2) =�

�� � " � ��� � �� � � %$"��� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
"��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) 1H( �

�� � � � � � � �� � � %$"��� � � �
� � ��>�� � $"�� �� �

� � � � � ""��� ��
� � � %$"��� � � �� � � �
� � � � � � � � �

�
 �� � � �� � � � � � ) �) ) 3) 3�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �D� " � �� � � �� � /�$��
� �/� � �� � �� ��� � � � � "� ��
� � � � � �� ��

�� � �� ���� � ��� � � � ""� � ) �) ) ) ; �

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �D� " � �� � � �� � /�$��
� �/� � �� � �� ��� � � � � "� ��
� � � � � �� ��

�
 " �� ��� �� $��� ) �) ) ) =&�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �D� " � �� � � �� � /�$��
� �/� � �� � �� ��� � � � � "� ��
� � � � � �� ��

�� � � � ���� ) �) ) ) ( �

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �D� " � �� � � �� � /�$��
� �/� � �� � �� ��� � � � � "� ��
� � � � � �� ��

�� � �� �� ) �) ) ) 24�

�� � " � ��� � �� � � %$"��� � � �
� � ��>�� � $"�� �� �

�� � � %$"� �� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � ��� � � � � � �

�� � �� � �� �� � � �� � � � � 0� �
� � � � �� � �Q�( ) �� W�

) �) ) ) 1�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �D� " � �� � � �� � /�$��
� �/� � �� � �� ��� � � � � "� ��
� � � � � �� ��

�� � � � � � ) �) ) ) 34�

�
�
�


 � � � �
� � � � � � 
 	 � 	 * � �

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

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

�� � �6� � � � <� � � � 7�

��� � � � �� �" �� ��� � �� �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�
 �� � ��" �" � � � ��6" �$/� ��
� � � �� � � � ���� $� �� � ��
� � � �7�

312�12HH( �

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � � ; =�H( ; ( =�

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � � ; 2�21133�

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �� � � � � �� ���6N�( ) �
� � 17�

�� � � � � � �$�%� � � � ; �4&( =1�

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � 4�( &3=3�

�� � � � � � � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

2�4H3; =�



 28


 � � � �
� � � � � � 
 	 � 	 * � �

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

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

�� � �6� � � � <� � � � 7�

�� �� "� �� �
 � � "� � � � � �"$�"� � � � � � �! � �� � ���� � " � � � ��N�
1�( �� �� �� $� � %$"�

�� � � � � � �$�%� � � � 2�) 233�

��� � � � �� �" �� ��� � �� �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

1�HH) ( &�

�� � � � � � � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

1�) H; 1; �

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �! � �� � ����� � � � � ��Q�
1�( �� �

�� � � � � � �$�%� � � � &�4) ; =&�

�� �� "� �� �
 � � "� � � � � �"$�"� � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � � &�12) 32�

�� �� "� �� �
 � � "� � � � � �"$�"� � � � � � �! � �� � ����� � � � � ��Q�
1�( �� �

�� � � � � � �$�%� � � � 3�; 3) 2�

�D * � �
 � � "� � � � � �"$�"� � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � � 3�14=1=�

�� �� "� �� �
 �� � � �" � � � � � � ��� � %����� �
� � � � : �� � � ��

�
 � � �� � ��$� � � �
 � � �� � ��$� � � 3�34=3H�

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�
 �� � � � �� � � %$"��� � � �� ��
� � %� � � � �6"�� � � � � � � �� �
" �� � � �7�

) �41=32�

�� � " � ��� � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

) �=1; 2H�

�� � � � � � � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �=1&) ; �

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �=&4�

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �! � �� � ����� � � � � ��Q�
1�( �� �

�� � � � � � �$�%� � � � ) �1=1; �

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �� � � � � �� ���6N�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �1( =4; �

�� � " � ��� � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �11231�

�� ��� �� � � %$"�� �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ===4�

�� � " � ��� � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ( ; H4�

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �! � �� � ���� � " � � � ��N�
1�( �� �� �� $� � %$"�

�� � � � � � �$�%� � � � ) �) 2=42�



 29


 � � � �
� � � � � � 
 	 � 	 * � �

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

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

�� � �6� � � � <� � � � 7�

�� � � � � � � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
" ��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) 1) 3; �

�� � " � ��� � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
" ��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) &=11�

�D * � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) &) &; �

�� ��� �� � � %$"�� �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) 3( ( &�

�� ��� �� � � %$"�� �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) 3) 4( �

�� � " � ��� � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ) &22�

�� � � � � � � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

� � � � � "" ��� ��
� � � %$"��� � � �� � � �
� � � � � � � � �

�
 �� � � �� � � � � � ) �) ) ) ; =�

�
�
�
�
�
�



 30

�


 � � � �
� � � � � � 
 	 � 	 * � �

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

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

� � 3) �6�� � � <� � � � 7�

��� � � � �� �" �� ��� � �� �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�
 �� � ��" �" � � � ��6" �$/� ��
� � � �� � � � ���� $� �� � ��
� � � �7�

1�2) 1( 2�

�" � � 0� �� � � %�� � � � � � ""��� � � � $�� �� �� � � � � � "" ��
� � ��>�� � $"�� �� �� � ��
�� � � � ��� � " � � �� � � ��� �
� � � � � ��� ��� � � � ���
%� � � � � � �� �� �� � � �

�� "� � � 0�� � � �� ��
� � � � � �� ���� � �� � � � �

3�132HH�

�� �� "� �� �
 � � "� � � � � �"$�"� � � � � � �! � �� � ���� � " � � � ��N�
1�( �� �� �� $� � %$"�

�� � � � � � �$�%� � � � ) �; =( 23�

�� �� "� �� �
 �� � � �" � � � � � � ��� � %����� �
� � � � : �� � � ��

�
 � � �� � ��$� � � �
 � � �� � ��$� � � ) �( ) ; 3=�

�� �� "� �� �
 � � "� � � � � �"$�"� � � � � � �! � �� � ����� � � � � ��Q�
1�( �� �

�� � � � � � �$�%� � � � ) �2; 2=; �

�� �� "� �� �
 � � "� � � � � �"$�" � � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � � ) �24; &H�

�" � � 0� �� � � %�� �
 � � "� � � � � �"$�"� � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � �F�
$"$� � �

) �1( 3( ; �

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�
 �� � � � �L$� � : ��� ��� � � �/�� �� � ) �1&2; �

�� � " � ��� � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

) �&( 2) ; �

�" � � 0� �� � � %�� �
 � � "� � � � � �"$�"� � � � � � �! � �� � ���� � " � � � ��N�
1�( �� �� �� $� � %$"�

�� � � � � � �$�%� � � �F�
$"$� � �

) �3H; H; �

�" � � 0� �� � � %�� �
 �� � � �" � � � � � � ��� �
� "" � �%�� � � � ��

�
 �� � � � �� � � %$"��� � � �� ��
� � %� � � � �6"�� � � � � � � �� �
" �� � � �7�

) �324&1�

�� ��� �� � � %$"�� �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �31; ; 2�

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �3) ; ; 3�

�� � " � ��� � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ; 1( 1�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �"" �� � ��� ��
� � � � �� � �� � � �� � � ���
� ��� � � � � � � ��

�
 �� � ��%� � �� �� ) �) 4; &3�

�" � � 0� �� � � %�� �
 � � "� � � � � �"$�"� � � � � � �! � �� � ����� � � � � ��Q�
1�( �� �

�� � � � � � �$�%� � � �F�
$"$� � �

) �) 44) =�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �"" �� � ��� ��
� � � � �� � �� � � �� � � ���
� ��� � � � � � � ��

�! � � � : � �� � ��� � � � � ) �) 43) =�

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � � ) �) =13; �



 31


 � � � �
� � � � � � 
 	 � 	 * � �

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

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

� � 3) �6�� � � <� � � � 7�

�� ��� �� � � %$"�� �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) =&3�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �"" �� � ��� ��
� � � � �� � �� � � �� � � ���
� ��� � � � � � � ��

�D� ���� � �� � � �� �� � ) �) 2114�

�� � � � � � � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) 1; 11�

��� � � � �� �" �� ��� � �� �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) 14&( �

�� � � � � � � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) 1) H; �

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �� � � � � �� ���6N�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �) &&( ( �

�� ��� �� � � %$"�� �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) &&1H�

�� � " � ��� � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) 3242�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �"" �� � ��� ��
� � � � �� � �� � � �� � � ���
� ��� � � � � � � ��

� � ��� " � � �� ) �) 3&( 3�

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �
 $�� � � %���� �� � � � � � �$�%� � � � ) �) ) H31�

�" � � 0� �� � � %�� �
 � � "� � � � � �"$�"� � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � �F�
$"$� � �

) �) ) 4) &�

�� � " � ��� � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
" ��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ) =( ; �

�" � � 0� �� � � %�� �
 � � "� � � � � �"$�"� � � � � � �� � � � � �� ���6N�( ) �
� � 17�

�� � � � � � �$�%� � � �F�
$"$� � �

) �) ) ( 1( �

�� � � � � � � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � � � � � � �� ���� � �
�" � ��$0�� � � ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ) ( ) =�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �"" �� � ��� ��
� � � � �� � �� � � �� � � ���
� ��� � � � � � � ��

�
 �� � ��� � �� � ��� ) �) ) 1; 3�

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �� �� �� � � � � � ��6Q�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �) ) 1( 3�

�� � � � � � � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

� � � � � "" ��� ��
� � � %$"��� � � �� � � �
� � � � � � � � �

�
 �� � � �� � � � � � ) �) ) 1) 4�



 32


 � � � �
� � � � � � 
 	 � 	 * � �

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

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

� � � � � 	 � 	 � � � �

 
 
 	 ! 	 
 Z>�

� � 3) �6�� � � <� � � � 7�

�" � � 0� �� � � %�� �
 � � �� � ��$� � � �� � �"" �� � ��� ��
� � � � �� � �� � � �� � � ���
� ��� � � � � � � ��

�� � �� ���� � ��� � � � "" � � ) �) ) &=�

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �! � �� � ����� � � � � ��Q�
1�( �� �

�� � � � � � �$�%� � � � ) �) ) 3; ; �

�%� � 0�� � �"$� � � � �
 � � "� � � � � �"$�"� � � � � � �! � �� � ����� � � � � ��Q�
1�( �� �

�� � � � � � �$�%� � � � ) �) ) 3=2�

�� � " � ��� � �� � � %$"� �� � � �
� � ��>�� � $"� � �� �

�� � � %$"��� � � �� � ��� �
� � �� � �� ���$�%�� � �� �
� � � � � ��� �
� � � %$"��� � � �
�� � � � � � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ) 3) &�

�%� � 0�� � �� � � � � � �
 � � "� � � � � �"$�"� � � � � � �� � � � � �� ���6N�( ) �
� � 17�

�� � � � � � �$�%� � � � ) �) ) ) ; 1�

�D * � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ��
� � "�� � � 0�� ���

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ) ) 23�

�� � � � � � � �� � � %$"� �� � � �� � � �
�� � $" �� �� �� �

�	 � � �� � � ���� �
� � � �� � ��$� � ��
" ��� �� � ��$� � �� �
� � , $� � � ��$� � �

�� � �� � �� �� � � �
� � � � � 0� �� � � � �� � �Q�
( ) �� W�

) �) ) ) &2�

 
 



 33

 

$	� � � � 	� � � �� � � � � 
 � �� � 	� � �� � ��� � 
 	� � � �� 	�� 	� � 
 � �
�
* � � � � � � � � � � � � �� � ��� � � � � � � � � � � ��� � , $� ���- � � � ��.� � �� � +� "� � � � � � � � � � � � � � � � �� � � � �� � � � � � � � � � "� � � � � � ���
&&[ � �$� � � [ � ���[ ( [ "� � � � � %� � [ &) ) ( ���
 � � � � � � � � � � � �00� � � � � � �� � $� � � � � �� � �"� � � � � � � � � � �� � �� � � ��� � � � �� � � � " �� � �� � � � � � $� � � "� � � � � � � � � �� %� ��� � � �� ��
"� � � �� � � � ��� � � � ��00� � �� � � �� � � � � �0�� � � � � � � � � �� � �� � � � � � �� � � �� � � �� 
 �  
 � * � � %� � � �� #� � �" � � � �%����
�� � � � � � �� � � � � �"$��"�� � �	 � � � � � � � �YYY�� � � � �� � %� � � �� ��� ��
�
�
�
�

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

� � � � � � � � � �� � 	 
 �
� � � 
 � � � �� � 	 � � � � 
 � � � � � � � � � � � � � �� � � � � � � 
 �	 
 � � � � � 	 � � � �� � � � � �� � 	 
 � � � � ��� � � � � 
 � 	 � � � � �� � 	 � � � � 
 � � � � � � � � � �� � �� � �
� � � 
 
 �
 	 � � � 
 ��
 � � � � � 
 � �� � � � �� � � � � 	 � 
 � � � � � � 
 � 
 � � � ��� � � � �� �
 � 
 � � � 	 
 � 
 � � 
 � 
 � 	 � � 
 �
 
 
 � � � 
 	 � 	 � � �� � � �
� � 
 �� � �
 	 � � � �� � 	 � � 
 � �� � ���� � �� � � � � ��  � � � � � � 
 � � �� � 	 � �� � 
 � � � �� � �
 � 
 � �� � ���� � �� � � � 
 � � � 
 �
 	 � �� � 	 � � � 
 � ��� �
� �� 	 � � � ! � "	 � � � �� � � � � �
 � 
 � �� � � � � � � � � � � � � � � � 
 
 �� � � 
 
 	 
 � � � 
 � � � 
 
 �� � � � 	 � � � � � � � 	 � � � � ! � # � ��� � � �
 � 	 � � � � � ��

 � � � � 
 � � $� � �� � 	 
 � ��� � � 
 
 � � � �
 � � �� � 	 � � � � �
 � � � � � � � � 
 
 �
 	 � � � 
 	 � �	 � 	 � � �� �  � � � 
 � � 
 � �� � 
 � � � ���� %� � � � 
 � � � 	 � 
 �
� � � � 
 � � ��� � �&&� 
 �� 
 � �� � ���� � �� � � 
 � �� 
 � � � 
 � �� � � � �� �
 	 � ��� � � ��� � � � � �
 	 � ! � ' 
 � � 	 �� � � � � � � �� � 	 
 � � 
 	 � �� �
 	 �� � �� � �� � �
� � � 
 
 �
 	 � �  � 	 	 
 � � �� 
 � � � � 
 � �� &� 	 
 � � 	 �� � � � � 
 � 
 �
 � �� �� � � � � � ���� � �� �	 �� �
 � 
 � � � �� � 	 � � � � 
 	 � � �� �
 � 
 � � � 	 
 � � �
� � � � � � � � � � � � � �� � � � � ! �

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�
� 1� � �� � 	 
 �2�3� �� � ��
 �
# � �� � �
 � 	 �� � �� �� 	 � � �� � 14� � � � � � � � � � �� � 54� � �� � � � � 
 � 	 � � � � �� � 	 � � 
 � � 
 � 
 � � � 
 � 
 	 � 
 � �
 � � �� � �� � � � � � 
 
 �
 	 � � �	 �
� � 
 � � �  � � � � � � � � �	 � � 
 � � 
 	 � �� �
 	 �� � �� 
 � � � ���� %� � � � � � � � 
 
 
 � � �� � � � � �� 	 � � � � � �� � � � � � � � � � � � � � � � 
 
 �� � � � � ��� �

 � � � �
 	 � ! � 6 � � ��� � �  � � 
 �� � � 7� � 
 	 
 �� � � � � � � �� � � � �� � � � � � � � 8
 	 � � � � �� � � �
 � � 9� � �� � � � 
 � � � � 
 � � � � �  � � � � � 7� � � � � 
 �
� �� � � � � � � � � � � � � �:� � �
 	 � � � �� � � � � 
 � � � � 
 
 �� � � � � � � � � � � � �
 	 �� � � � � 
 � � �� 
 �  � � � 
 
 
 � �� � � � � �� � � � 	 
 �� 
 � � �� 	 � � �� �� � ��
� � �� � &� � � � � � �	 � � � 
 � � � 
 � �� �	 � � �
 �� 
 � ��:) � �� 	 � �� 
 � � �� � � � �� � � � � � � � 
 �� � �� � ; 4� � � � 
 	 � � � � � 
 � � ��� �	 � � 	 
 �� � � �
 � � ���
� � � 	 � �	 � � � <� �� � 
 � � 
 	 � � � � � 	 � � � �� =41� � � 	 � 
 � � � � 
 	 � � � � � 
 � � ��� � �&&� 
 �! � 6 � � 
 � :� �� �� � � � � 
 � � � � � 
 � � � �� � � � � �
� 
 � � � 	 � �� 
 � � � � 	 � � �
 	 � ��� � 
 	 � � &&� � � �� � �� &
 �  	 � &�	 
 � � � 
 � � � � 
 � � 41� � � � � � � � � � � � � � � �	 � � �
 � ��� � ! � � ' 
 � � 	 �� � � 341�
� � � � 
 � � 	 � 
 � � � 
 � 
 	 � 
 � �
 � � 
 	 � � � � � 
 � 
 � � � ��� ! �

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�
� � � �=� � �� � ��
 �
� � � 
 � � � �� � 	 � � � � 
 � � � � � � � � � � � � � �� � � � � � � � � � 	 � � 
 � �� � � � � � � � � �� � ���� %!� "	 �� �� �� � 	 � � � ��� � � � 	 
 �� 
 � � �� � 	 � &� 
 	 � � �
&� � � � 
 � � 
 
 
 � �� � 
 � � � � � 	 � � � � � � � � � � � �
 	 � � � �� 
 � �� �	 � � 	 
 � � � � �� 	 � �� � �  � � � 
 � � � � 
 � � � � � �� �� � � �
 	 �� � � � � � � � � � � � � � ��
� 
 � � 
 � �
 � 
 � � � � � 
 � � �� � 
 � � � � � � � � �� � � � � �
 	 � ! � ) �� 
 � 
 � 
 � � � �� 
 � � 	 � 	 � � �� 
 � � � � � � 
 
 �
 	 � � �
 � � 
 
 �� �
 	 � � 
 � 
 � ��:+� � 
 � � �
> � 	 � � 
 � - � � �� � 	 � � �� �  � � � � 	 � � 	 � � 
 � � 
 	 � �� �
 	 �� � � � 
 &� � ��  � � �	 
 � � � ���� &�	 
 � � � � 
 � � 	 �� � ! � � � � 	 
 
 � � � � � � � �
 	 � � � �
� �
 � �� � � � � � � � � � 	 � 
 � �	 � � � � 
 
 � � � � � � � 	 � � 
 �
 
 �� %� � �&&� 
 � � � � � � 
 � � � � 	 � � � � � 	 � 
 � � � � � � � 
 � � 
 � �� � � � � � � 
 � � ��� 
 � � � 
 �� �
� �� � � 	 � � � � � � 
 �  �� � �� � � 	 � ��� � 
 � � � � � 	 � � � ��� � � ��� � � �
 � 	 � � � ! �

�
� � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�
�
�
�



 34

==� � �=1� �� � ��
 �
� � � 
 � � � �� � 	 � � � � 
 � � � � � � � � � � � � � �� � � � � � � � � � 	 :�	 �� �� �� � � � � �� � ���� %� � 
 � � � � � � ��� � � � � 
 � 	 � � � � �� � 	 :� � � � �
� � � � � 
 
 �
 	 � � �� � 
 � ��:+� � 
 � � � � � 	 � � 
 � �� 	 � � �� ! � ' � � �� 	 � � �� ==� &�	 
 � � � � � � � 
 �� � �� =3� � 
 � � � 	 � �� 	 
 � � 
 � �� 	 � � ��� �	 �
� � 
 � � �  � 	 	 
 � �	 &� � � �� � 
 � � � � 
 � �	 
 � � � ���� %� 
 � �� 
 � � � 
 � �� 
 � �� 	 � � ��� � � 
 	 � � 
 � � 
 � �� 
 � � � 
 �� � 	 �  � � � � � � � � � � � � � �
� � � � 
 � � �� 
 � 
 ! � , �
 � � � �� =� � � � � � 
 � � 	 � 
 � � � 	 � 
 � � 	 � �� �� �
 	 �� 
 � � 
 	 � � � � � 
 � 
 
 �� � � �� � 
 � � � � � � � � � � � � � � � �	 �
� � � � 	 � 
 ! � . � 	 � � � �� =$� � � 
 � � � � 
 � =� � ��� � � � 	 
 �� 
 � � �� � 	 � � � � � 
 �� � � � � � � � � � � �
 	 � � � � 	 
 � � � � � ��� � ) �� ��  � � � 
 � � � � 
 �
� � � ��  � � 	 � � � � �	 � � �?� � � � � � 
 ��� � 
 � � 
 � �� � � � � 
 � � �� 
 �  �� 
 � �� � ���� � �� � �	 � � � � � �� 
 �� � � � 
 � � � � 
 � =� !� ' 
 � � 	 �� � � =1�
��� � � � � �� 
 	 � � � � � ��� � 
 � � � � � � � � � � 	 � �� �� �
 	 �� � � � 
 	 � � � � � 
 � 
 � � 	 � � � � 
 
 �� � � �� � 
 � � � � � � � � � � � � � � � � �� � ! �

�
� � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � ' - � �
�
=5� � � � � � �� � ��
 �
� � 	 � � �� =5� � � 
 � � � 
 � � � � � � � � � �� � � � 
 � � � � � 	 � &�� 
 
 
 � � �� � 
 � � � 	 � �� 
 � � 
 � � �� � 	 � � ��� � � � �	 � � � � � �� 
 �� � � � � � �� � � � 	 
 �� 
 � � � � ��
� 
 � � � �� � �
 � &�	 
 � � ��� � � � �� � � 
 � � � � �� � � � � � � �� =; � � � �� � 	 � � � � �
 � � � � � � �
 �� 	 � � � � � � � � � � � � �
 	 � � �  � �  � � � � � 
 � � 
 �
	 � � � � 
 
 �� � � 	 	 �� �	 � � �� � � 
 � � � 
 	 � � � � ��� � � 
 � � � � � �� ! � � � � � � � �� =; � � � � � � � 
 �� � �� � � � � 
 � � � 	 � �� �	 � � � 
 � � �
	 
 � � 
 � � �� � 	 � � ��� � 
 	 � � 
 	 � �� �
 	 �� � � � 
 
 &� � ��  � � 
 � � � ���� � � 
 � �� � � 
 � � � 
 
 �� � � �� � 
 � � 
 
 �
 � � � � ��  � � � � � � �
 �
� 
 � � � �� �� 	 
 � � � � �� 
 
 
 
 � � � �� � ���� � �! � , �
 � � � �� � =� � � � � 	 � � � �� � � � � 
 � � � 	 � �� 	 
 � � 
 � � �� � 	 � � ��� � �� �
 	 ��  � � � � 
 
 
 � �� � � �
� ��� � � � � 
 � 	 � � � � �� � 	 � � �	 �� 
 � � � � � � 
 
 �
 	 � � �
 � � � 	 
 � � � � � ��:� � � 
 � � �� �	 
 � � � 
 	 � � � 
 � � � 
 
 �� 
 � � � � � 	 � 
 �
� � ��:�	 
 � � � ���� %� � � � 
 � � 
 � �� 
 � �� 
 � � � 
 � �� 
 � �� 	 � � ��! � / � � � � 
 � � 3� � � 
 
 � � � �
 � � �� � 	 :
 	 � � �� � �
 	 � � � � � � �� � � 	 � ��
� 
 � � � �� � �
 � � 
 	 � � 
 � � 
 � �� 
 � �� � ���� � �! � ' 
 � � 	 �� � � � � � 	 � � 
 �
 
 �� %� �� � � � 
 �� � � � � � � � � � � � � �� 	 � � � � 	 � � � � 
 � �� � � 
 ! �

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � ' - � �
�
� $�2�3=� �� � ��
 � � �
� � � 
 � � � �� � 	 � � 
 �� � � � � � � � � � � �� 	 � � �� � $� � 
 
 � � 
 � �:�	 &�� � 	 � � � � �� � 	 � &�� 
 
 
 � � �� � 
 � � � 	 � �� �	 � � � 
 � � � 
 � � �� � 	 � � ��� � � � � � � � � ��
�	 
 � � � ��� � � � 
 	 � � � � � 	 
 � � � 	 � �� � � � � � ��  � � � � � � 
 � � �� � 
 � ��� � � � � � � � � 
 	 � � 	 � � � � ��� � � � � �
 	 � ! � ' � � � � � � � � �� � � � 
 � ��
� � � �� � � � � 	 � 
 � � � �	 �� �� � � � �:� 
 � � 	 
 �
 	 � � � �� � 	 � � � 
 � 
 	 � 
 � �
 � � �� � �� � � � � � 
 
 �
 	 � ! �6 � � 
 � � �  � � � � � � � � �	 � � 
 � 
 � � � ���� %�
� � � �� �� 
 � � � � � �� 
 � � � � � � � � �� �	 � � � � � �
 � � � �� � 5� � 
 	 � ��� � � � � �� 	 � �� � 	 � 
 � � �� � � � � � � � � � � � � � 
 �� 
 � � �� � � � � � � �
� 
 	 � �� �
 	 �� � �� � &� !� "	 � � 
 � � �
 � 
 	 � � 	 � � � � � �� �� � � 
 � � � ��� � � � 	 �
 
 �� � �� � � �� � � 
 �� � � � � � � 
 &
 	 � �� � � � 	 � � � � � � � 
 
 �
 	 � �
�  � � � � � ��� � � �
 � 	 � � � � � �� � � 	 � � � �� � ; � �  � � � � � 
 
 � ��� 
 
 � � � � � � 	 � 
 � 
 � �� � � 
 � 
 	 � 
 � �
 � &� � 
 � � 	 � 
 � � 
 � � � 	 � ��

 � � 
 � � �� � 	 � � ��� � 
 	 � � 	 	 � � 
 �� � � 	 � �� � � �
 � � ��� � � � � 
 � � ��� � 
 
 � � � � � � � � 
 � � 
 � � 	 �� � � 3=� � � � � � 
 	 � 	 � 
 � � � � � �	 � � �

 � � � � � � � �	 � � 
 � 
 � � � � � � � �� � � � ��:
 	 � � � � �� � � �
 � � � � � �� � �
 � 	 �� � � � � � � � 	 � �! �

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � � �
�
=� � �1� � � 
 
 � 
 �
/ � � � �� � 	 � � � � � � � � � � �� � � � � � � � �� � � � 	 
 �� 
 � � �� � 	 � � 
 � � � � � � � � � � �� �
 	 �� � � � � � � 	 � � � � � � � � � �� � � � � � � � � 
 �� � �� 3� � � � 
 ��
� � ��:�	 
 � � � � � � 
 �� � �� � 
 � � � 	 � �� � � � 	 
 � � 
 � � 
 � � 
 �	 
 � � � � 
 � � 	 �� � � 1! � � � 	 � � �� =� 
 
 �� � � �� � 
 � � 
 	 � � � � � �� � � 	 � 
 � � � ��
� � � � 
 � �	 � 
 � � � � � � � � � � �� �� � 
 � � 
 � �� 
 � �� � ���� � �! � � � � � � � �� � � � � � � � � � � � 
 � � 
 	 � � � � � 
 � � ��� � �
 � � �� � 	 � � � &
 � � �� 
 � ��
	 
 � � 
 � � 
 � ! � � � � � 
 �� � �� 3� � � 
 �� � � � �	 
 � � � ���� %� � � � � 
 � � � 
 	 � � �� �� �� � 
 � � 
 � �� � 
 
 �� � � �� � 
 � � � � 
 � � 
 � � � 
 	 � &
 �  	 � 	 � ��� �
	 
 � � � ! � , �
 � � � �� � � 
 
 �� � � �� � 
 � � 
 	 � � � � 
 ��� � 
 � � 
 � �� �
 
 �� � �� 
 
 �
 � 
 � �� � � � 
 � �� 	 
 � � � �
 � � ��� � 
 	 � �� �
 	 �� � �� &
 �  	 � 	 � ��
� � 	 � � 
 � 
 � � 
 � ! � . � 	 � � � �� $� 
 � � � 	 
 ! � / � � � � 
 � � � � 
 � � � 	 � �� � � �� � � � 
 	 � 	 � � �� 
 � � � � �&
 � � �� � � � � � 
 ��� � � � � �� �� � � �
 	 �� 
 � ��
� ���� � �� 
 � � � � 	 � � �
 	 � ��! � ' 
 � � 	 �� � � 1� � � �� � � 
 �� 
 � &� � � � � � �	 � � � 
 � � � � 	 � � 
 �
 
 �� %� �� � � � 
 �� � � � � 
 	 � � � � �� � 
 �  �� � �� � � �	 �
� �� 	 � � � � � � � � ��  � � � � � � �� �� � � �
 	 � � 
 � � � � � 
 � �� 	 
 � � � 
 � � � ���� � �� � �� �	 �� � 	 � � 
 
 � � 
 
 � � � � �� � � � � � � � � � �! �

�
� � � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�
�
�



 35

5� � �=� � � � 
 
 � 
 �
� � � 
 � � � �� � 	 � � � � � �
 � �� � � � � � � � � � � � � �� � � � � � � � � � 	 � � � � � � � � � � � �� � ���� %!� "	 �� �� �� � 	 � � � � 
 � � � 	 � �� &� � � � � �

 � � � � 	 � � �
 	 � ��� �	 � � � 
 � � �  � 	 	 
 � � � � � � � �	 � � 
 � � �
 � 	 � � � � � 
 	 � � � 
 	 � 
 
 �� � � �� � � 	 � 
 � � � � 
 
 � 	 � � � � �� � � � � �� �� � � �
 	 �! �
' � ��� � � �
 � 	 � � � � � �� � � � � 
 �� � �� � 	 � &�� 
 
 
 � � �� � � �� � � � �� � � � � �� � � � � � � 	 � �� 
 � � � 
 � � �� � 	 � � ���  � � � �� 
 � � � � 
 � � 
 	 � �� �
 	 ��
� �� �	 
 � � � ���� %� 
 � ��� � 	 
 
 � � � � � � � �
 	 � ! � @� � � 
 � � � � �� � ��� � � 
 	 � 	 � � 
 �
 
 �� %� � � � � � � � �� � 
 � � 
 � � � � � � � �� �� � � �
 	 �� 
 � � � 
 � � � �
� � � � � � � � � � � �� � 
 � � 
 � �
 � � � � � � � 
 � � �� � 	 � ��� � � �
 � 	 � � � � � �� � �
 � � � �! � / � � � � 
 
 �� � � � 	 � � � � � � � 
 � � 	 � 
 � � �� ��
 � � � � 	 � 
 �
� � ��� � � 
 	 � �� �
 	 �� � � � 
 
 &� � ��  � � � 
 � � � �� 
 � � � � � � � �� � � � � � � � � � � �
 � � 	 � � � � � � � 	 :� �� � � �
 � � � � � � � � � � � � �
 	 � � �� � � � � � � � �
� 	 � 	 � � �� 
 � � � � � � 
 
 �
 	 � � �
 � �	 � � � � 	 
 �� 
 � � � �� # 
 � � � +� � 
 � � � 
 � ��� � 	 
 
 � � � � � � � �
 	 � � � �  � �  � � � 
 � � � � 
 � � � � � �� �� � � �
 	 ��

 � � � 
 � � � � � � � � �� � � � � �� � 
 � � � �� � �
 � � �� 
 � � � � 
 � � � 	 � ��� � � �
 � 	 � � � � � �� � 
 � � 	 �� � ! �

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�
=$� � � � =� � � 
 
 � 
 �
� � 	 � � �� � 	 � � � � � � � 
 
 �
 	 � � 
 � ��:� �� 
 � ) � � �� � �� 
 � � 
 	 � � �� �
 � 
 � � � 	 
 � � � � � 	 � 
 � � � 
 � � 
 � � � 
 
 �� � � �� � 
 � � � � � 
 	 � �
 
 �� � ��
� � � � 
 � � ��� � � � � 
 � ! � � � � � � � �� � � � � � � 
 �� � �� � � � � 
 � 
 � � � ��� � � � � � �� � � � � � � � �� � � �� 
 	 � � � � �� � 	 � � � 
 � 
 	 � 
 � �
 � � &� �� � 	 
 !�
, �
 � � � �� � 	 � � � � � 
 �� � � � � � � � � � � �
 	 � � 
 � ��� � A� � 	 � �� �  � � � � � 
 � 	 � � 
 �
 
 �� %� �� � � � 
 �� � � � � � � � � ��  � � � � � 
 �� � � �
 � � �� ! �
. � 	 � � � �� 
 � � � 	 
 � �	 � � �� 	 � � � � � � 
 � � 
 � �� � 
 � � � �� �� 	 �� 
 � � ) �� �� � � B� � � �� �� � � � � �:� � � �� �	 � � � 	 � 
 � � �� � 	 � � 
 � � � � � � � � � � � �
# 
 � � 
 � � 
 � ! � / � � � � 
 � � � � 
 � � 	 �� � � �� � � � � 
 � 	 � � � � �� � 	 � � � � � � � 
 
 �
 	 � � � � � � A� � 	 � �� � � � � � � �� � � � � 	 � 
 � > � 	 � � � �� �  � �
� � 
 � 
 � � 
 � � 	 � � � � � �
 � � � � 	 � 
 � � � 	 � � � �� � � 
 	 � 
 �  �� � �� � � � 
 � � � �� �� 	 � � 
 � � � � 
 � � � �� �
 � 
 � � � � � � � 
 � � � � 
 � � 
 � � 	 �� �  

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�
� � � � � � 5� � � 
 
 � 
 �
� � � 
 � � � �� � 	 � � � � 
 � � � � � � � � � � � � � �� � � � � � � � � 
 � �� � � � � � � � � �� � ���� %� � � 
 	 � � �
 � 	 �� � �� � � � � �� �� � � �
 	 �� � �&&� 
 � � � � � �
 � 	 �� � ��
	 � � 
 �
 
 �� %� �� � � � 
 �� � � � � 
 	 � � � � ��  � � � 
 � � 
 � �
 � �
 
 �� � 
 ! � � � 	 � � �� � 	 � � �	 �� 
 � � � � � � 
 
 �
 	 � � �
 � 
 � �� # 
 � � � "� � ��� �  � �
� 
 � � � � 
 � � � � 
 ��� � � � � �� �� � � �
 	 �� 
 � � � � � 
 �� � � � � � � �� � � � � �
 	 � ! � @� � � � � � � � � �� � � � � � � 
 �� � �� � 	 � &�� 
 
 
 � � �� � 
 � � � 	 � ��

 � � � � 	 � � �
 	 � ���  � � � � � � � � �	 � � 
 � � 	 � � � � � 
 � � 	 � 
 � � �� ��
 � � � � 	 � 
 � � � � � � �
 � � � �� � � � � 	 � � � �� ��� � � 
 
 � � � �
 � � � # 
 � � �
� � ��� � ) �� �� � �� � 	 :� 
 � � 
 � � � � � � � � � � � �
 	 � �  � � �	 &�� � 	 � � � 
 � � � � � �� �� � 	 � � � �� � � 
 � � � � � �� � � 
 	 � 	 � � 
 �
 
 �� %� � �&&� 
 � � � �
� � � ��  � � �
 
 �� � � � � � � � �� �� � � �
 	 � ! � / � � � � 
 � �:�	 � � � 
 
 
 � � �� � 	 � � 	 � 
 � � � � � �
 � � � � � � � � � � � � �
 	 � � 
 � �� # 
 � � � "� � ��� � � � 
 	 �
� 	 � � �	 �� 
 � � � � � � 
 
 �
 	 � � �
 � � � 	 � � � � 
 � 
 � ��� � � 
 � � � � � �� � �  � � � 
 � � � � 
 � � � � � �� �� � � �
 	 �� � �&&� 
 � � � �
 � � �� � 	 � � � � 	 �  � �
&
 � � �� � � � � � � � � � � � � � � � � � � 
 � � �� 
 � 
 � � �	 � � � � � 	 � � � �
 	 � � �� � � 
 � � 	 �� � ! �

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�
� ; � � � 
 
 � 
 �2� � � 
 � � � � � � � � �
( 	 � � � 
 � 
 	 � 
 � �
 � � 	 � �� �� �
 	 �� 
 � 
 � �� � � 	 � � 
 � +� � 
 � � �  � � � � � � � � � � �� � � � 
 � �� � � � �� � � � � � � � � � � ��� � 
 � � � �� � 	 � � 2� � � �
�� 	 � � �� � ; � � � � � � � 
 �� � �� 3=� � � � � 	 � � 	 � 	 � 
 � � � � � 
 � 
 � � � ��� � � � 
 
 �� � � �� � 
 � 
 � � 	 � � � ! � , �
 � � � �� =� � � � � 	 � � � �� � � ���
� � � �� � 	 � 
 � � � ��:� �� � � � � � 
 
 �
 	 � � � 
 	 � � � 
 � � � 
 
 �� � � � 
 � � � �
 	 � � � � ��� � � 
 � � � 	 � �� � � � 
 � � 
 � � � � � � 
 
 � � � �� � �� � � �� � � �?�
&� � � � � � �	 � � � 
 � � �  � 	 	 
 � � � � � � � �	 � � 
 � � 	 � � � � � � � �� � � � � � 	 � 
 � � � ��:�	 
 � � � ���� %� � 
 � � � �� � 
 � �� � ���� � �� � � 
 � � � 
 � ��

 � �� 	 � � ��! � "	 &�	 � � �:�	 � � � 
 
 
 � � �?� � � � �
 
 � � �� � � �� � &� � � � � � � � � � 
 � � � 
 
 
 � �� � � � � � � 	 � � � �� � 
 �� � �
 	 � � � �� �
 	 �� � �  � �
� 
 � � � � 
 � � � � � 
 � � ��� 
 � � � 
 �� 
 � ��� � � � � �
 	 � � 	 � �� � 
 � � � �� � �� � � � 	 � ��� � 
 � � � � � �� 
 � � � � 
 �3� � � � 
 � � 	 �� � � � � � 
 	 �&� 	 
 � � 	 ��
� 	 �  � � � ��&
 � � � � �	 � � 	 
 �� %� 
 � �� 
 � � � 
 � �� � � 	 � � 
 � �� 	 � � ��! � �

�
� � � � � � � ( # � � � � � � � � � � � � � � � ) * � � � � � � � � � � � � � � � � +* � � � � � � � � � � � � � � , "- � � � � � � � � � � � � � � � � � . +# � � � � � � � � � � � � � � � / ) 0 � � � � � � � � � � � � � � � � ' - � �
�

�
�



 36

� $� � � � � � ��� � � � �� � � � � �� � �"$� � � �� � " � � 0�� � � � � � � � � � �� "� � ��� � � � "$�� �� %� � � � � � �� � � � %��� � : � � � ��� � � � � � ��
"� � $� � � ��� � � � � � � � ��� � � �5�

·  � � � � � � � �$� � 5�&1P�� �
·  $� �� �� - �� � �� � �� � 5�( ) �HR �
·  � � �� � ��- �� � ��� � � � � 5�3�3� <"�

� �� � �� � � � � � � � �� � � � � /�� � � � ��� � � � � � � � � �� � � �� � �� �� � �� � � �� � �� � ��� � � � � � � � � �� � � � � � � � �� � � � ��� � �� � ��� � � � �� � � ��
� � � �� � � �� ��� �"$� � 5��

·  � � � � �� �� � 0�� � ��� � � � ���� �� � � ""�� � � �� � � �� 8��
·  � � � �� 0�� � � �" � �� � � �� � � �� �� �� � � � � � � �$� � �� � � �� 8�
·  � � �� � ��- �� � ��� � � � � �� � � �� �� �$� �� ��- �� � �� � �� � �� � � �� ��

Precipitazioni e pressione

Radiazione solare media e temperatura

Velocità del vento e umidità relativa

950

960

970

980

990

1000

23
/0

6/
20

05

28
/0

6/
20

05

03
/0

7/
20

05

08
/0

7/
20

05

13
/0

7/
20

05

18
/0

7/
20

05

23
/0

7/
20

05

28
/0

7/
20

05

02
/0

8/
20

05

07
/0

8/
20

05

12
/0

8/
20

05

17
/0

8/
20

05

22
/0

8/
20

05

27
/0

8/
20

05

01
/0

9/
20

05

  h
P

a

0

20

40

60

80

100

m
m

Pioggia (mm) Pressione (hPa)

0

1

2

3

4

5

23
/0

6/
20

05

28
/0

6/
20

05

03
/0

7/
20

05

08
/0

7/
20

05

13
/0

7/
20

05

18
/0

7/
20

05

23
/0

7/
20

05

28
/0

7/
20

05

02
/0

8/
20

05

07
/0

8/
20

05

12
/0

8/
20

05

17
/0

8/
20

05

22
/0

8/
20

05

27
/0

8/
20

05

01
/0

9/
20

05

m
/s

0

20

40

60

80

100

%

Velocità vento (m/s) U.R. (%)

0

100

200

300

400

500

600

23
/0

6/
20

05

28
/0

6/
20

05

03
/0

7/
20

05

08
/0

7/
20

05

13
/0

7/
20

05

18
/0

7/
20

05

23
/0

7/
20

05

28
/0

7/
20

05

02
/0

8/
20

05

07
/0

8/
20

05

12
/0

8/
20

05

17
/0

8/
20

05

22
/0

8/
20

05

27
/0

8/
20

05

01
/0

9/
20

05

W
/m

²

0

5

10

15

20

25

30

 °
C

Radiazione solare media (W/m²) Temperatura (°C)



 37

�
�

� � � � � � � � � �	� � � 	� � � � 	�� � ��� � 
 	� � � �� 	�� 	� � 
 � �
�
� "� � �� � � � � � � ��� �� � �� � � � � �� � � � � � " � �� � � ��� � � � � � � � �� � #� � � � � � � � "$%��� � � � �� � � � � � � : � � �� � " � � �� � � � � � � � � �� �
� � � � $� � � � � � � �$� � � � � �$�� 0�� � � � � � ��� � , $� ���- � � � ��.� � �� �+�� � � � � � �� � � � � �, $� ��� � � � � $� �� ��� � � �� � � � � � � � �
� �� � �"$� � � � � � � � � � � � � � � � $� � � � � �� � � � � �?�%� � � � � � $O� � ""� � � � $���� � �� �$� .� � � �� � � � �� � � � � � � � �� � � � � ��� �� � � � �
� ��� � � � � � � � � � �00� 0�� � � � � � �� ��� � ���� � �� �� � �""�� � � � � � �� �$� � � � "� � � � � � � � � ��.�� � � � �� � #� �� � � � � � � � � � � � ��� �
�� /� � � � 0�� � ��� � � � � � �� � � ��� � ��� � "� � �� � ��� �� � � � �� ��� ��� � � � � � � � �� � ��� �G$� ���- �� � ��.
 � �� ��
�
	 � � , $� "� � � � � � �� � �� � " �� � � "� � �� � � � � �� � � � � � � � �" � � � � � � � �� � � 
 � � �" � � � #� � � � � � � � ��� � � � �� � �� � "$� � � ""�� � � +�
� � "� �� � � � �� ��� � � /� � � � � �� � � ����� � " � � �� � ��� �� � � � ��
�
	 � ��� � ���� � �� � 	� � � 	� � � � 	� � � �� � � , $! ' - � � � � �" � � � � �� � $� � � � � � ��� � � � �� � � � � �� � �"$� � � � � ��� � � � "� � 0�� � � � � ��

 � � �"� � � #�"� � � �"� � � ��� � �� � �� � � � � � $����* � � � � � � � � � � � 0�� � ��� � � �� � � �� � � � ��� � � �� � � �: � � � � �� � ��"$� � � � � � ����
� � �� � � � � ��H�U� <� \ #� � � " � � � � � � � � "T� �� � � � � � � � � � �� /� � �� � �� � �� � � �� � � � ��� �� � � � � � � �� � � � � � � 0�� � � � � � ��� � " � �$� � �
63&( �U� <� \ 7��
�
* � � � � � � � � � � � 0�� � �� � �� � � � � � � 	� � � � 	� � � 
 � � � 	� � , � ! - � � �"� � � � � � � � � " � � � � � �"$�� � � � � � %%� "�� � 0� �
� � � � � � $�� �� * � � � � � $�� 0�� � � � � � � � �� � � � �� ��� � ���� � �� � � � � � � " � � � �#� � � " � � � � � � � � �� � � � /�� �� � � �� � �� � � �� � �� � #� +�
� �$�� � "� � �� �� � � � � �� �� � "� � � �� $� �� � %� ���� �� � : �#�� � ��� �� � � �� � � �$��� � �� �" � � � ����* � �� � � � � � � � � 0�� � ��� � � �� �� ��
; � � � � #� "� � � � � � � � � � "$� � � �� � �� � � 3�) � � � <� \ #� "� � � � , $�� � �� � �� � "� � � �� � � � � � � � � � � �� � �� " � � � � � � � �� � � �� � � �
��� �� � �� � � ��� �� � � � � 0�� � � �� � ��� �" � �$� � �63) �� � <� \ 7���
�
� � � � � " �� � �� � � � � � � �� � � � �� � ��� � � � � � � � � � �#� � ��� � � � 	� 	� � 	� � � � � � � , # ! � � � # ! ' - � � � � � � � � � � � � ""��
� �� � � � � � � � � � � �� � � � � � "/� � � � � � "� � $�� � � � � �� � � � � � ""�� � �� � � � %$"��� � � � � : � � " �� � � � � � � � � � � � � ��� �� � �� � � �� � ��
� �" � � �� � � � � � � � � � � � �� � � � � � �� � � � ��� � $�� � � �� � ���� * � � , $� � � ��- � � �?� � �� � � � � � � �� , $� "� �� �� , $�� � � � ��" �� � ��� � � � � �
, $� � � � ��� �� $�� � � � �$� � �" � � � �� �� � � �� � � � ��� � � � �� �"� " � � � $�� �� <� �"��� � � � � � � ��� �/� " � �� ��� � � � �� � � 0�� � � ��
 ��
� � � � � � � � � � ��.� � �""�� � � � ��� � � � � � � � � � �� � � � �$� � � � � � � � � &� � � � � � +� � � /� � � � � � � �� , $� "�.$�� �� � �� 	 ��
� � � � ""�� � � � �� � 0� � � � � � � � +� "� � � � � � � � � � � � � � � � �� � #� �$�� � � �� � � �� � � � � �"$� � � � � �� � , $� � � � � � �� � � � � �
� � � "/� � � � � " �� �� � � � � � �� %� � � �� �� � � � &#� �� � "$� � � � �""�� � �� � � � � � �%$�"� � � � � � �� � � � � � ""�� /� � � � : �� �� �� � � � � �� �
� � � � $0�� � � � � �� � 1� � � � � � "/� � �� � ��  � � � ���%�� ""�� � � � �� � 0� � � � " � � � � �� � � � � � � � � � �" � �� � � �� � �� � � � $�� � � � � � � � " ��� � ��
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 ) * -#� � : � #� "$� "� � �� � � � � � �� � �� �� #� : � � � � � � � � � � �$� � � � � � �
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�
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Monossido di carbonio ( CO )
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Concentrazioni medie 8 ore
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Monossido di azoto ( NO )
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Biossido di azoto ( NO2 )
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 � � � � �� � ��� �� 	� � 
 � �� � � �	�� � � 	�
 	�� � � � 	�� � �� � � � � � 	� � 	�� 	� � � �
�
	 � � � � �� � ��� � � � �� 6� � &#� � � 9#� � � #� � 1#�  � 3) 7� � � �� � � � $� � � � �� 
 � � �"� � � � "� � � � "� � � �� � � ""�� � � � � � /� � � � � � � � � �
, $� ���� � � � �"� � � � �� � � ��� � " � � ""� � � � � �� � � � � � ��� � "� � 0�� � �� � � ��� � � � � � � � � � � �� � �� �� � � �� � ��� � � � � � � � � � � ��� � , $� ��� - �
� � ��.� � �� #��� �� $��� � � � � � � � �" � �� : � �" � � � �� �� � ��� � � � � �� � ��� �"� � $� � � � �� � %� ��� 5�
�

 rete Tipo zona Tipo stazione 
Quota 
s.l.m. 

(metri) 
Periodo di misura 

  
Dec. 2001/752/CE Decisione 

2001/752/CE 

  

Arcisate  PUB URBANA TRAFFICO 383 22.06.05 - 05.09.05 

Varese 
Vidoletti 

PUB URBANA FONDO 424 Stazione Fissa 

Varese Copelli PUB URBANA FONDO 388 Stazione Fissa 

Gallarate San 
Lorenzo 

PUB URBANA  TRAFFICO 236 Stazione Fissa 

Busto Arsizio 
Magenta 

PUB URBANA TRAFFICO 224 Stazione Fissa 

Busto Arsizio 
Accam 

PRIV SUBURBANA INDUSTRIALE 206 Stazione Fissa 

Saronno 
Marconi 

PUB URBANA TRAFFICO 210 Stazione Fissa 

Saronno 
Santuario 

PUB URBANA FONDO 211 Stazione Fissa 

Lonate 
Pozzolo 

PUB URBANA FONDO 202 Stazione Fissa 

Somma Lomb. 
MXP 

PUB RURALE FONDO^ 236 Stazione Fissa 

�


 � � � 5� � � �J �� $%%��� � #�� � 	 ! �J �� � �� � � � �
�
� 	� � �� � � � �� � � 	� 	� � � �' * * ) 70/ ' 7� 85�
- � 9 4 � # � 5� � � � � � � �$�%� � � � � �� � � � " �" � � � 0� � � ��� � � � � � � � � � � �� � � � �""�� � �� � � � � "/� � �� : � #� � � � � � �?� � ��1) ) ) F( ) ) ) �

� %��� � � ��
- $� 4 � 9 4 � # � 5� � � � �/� � �� � � �� $� � � � �� �- � � � � � � � � $�%� � �00� �� � � � " �� � � 0�� �� � � � " � � � /$� � �� � � ��.� � � � � $�%� � � �

� � �� � �� � �� �
- 9 � 9 � � 85� � ��.� " � � � � � � � �� $� � � � �� �- #� � � � $� � � � �" � � � 0� � � �� � �� � � � � 1� ] � 8� $� � � �� � � �� � � � � � � � � $�%� � � � � � � �

� � � � �� ��1) ) ) F( ) ) ) �� %�� � � � ��+�� � �� �� � � � � " ��� � �� �
�

� 	� � �� � � � 	� � � �� � � 	� 	� � � �' * * ) 70/ ' 7� 85���
- � 9 � 66� � ! 5� " � � �� � /� � � � � � � �� � �� � �� � � �� �� , $�� � � � � � � � +� � � " � ��$�� � � � � �� � � � //�� � � 6"� � "�� � � � � � � � ��.�� � � � � � � � ��

� � � � �� �
 � � //�� � �* �� �� � � � #�+��� � �� � � � �� � � �� � � � � � � " ��� 
 *7�
- � # � � $� 9 � � � 85�" � ��� �/� � � � �� � �� � �� � �� �� ���� , $�� � � � � � � �+�� � " � ��$�� � �� � ��>�� � $"�� �� �
- 6! # � ! 5� � �"$� � � ��� ��� � ��� � � �� �� , $�� � � � � � � � � � � � � � �� � � � � � � ��.�� " �� � � � � � ��� � " � � � � � � �� � �� � � �"" �� � � � � � � �

�� � � ��00� � � � � � ��� � �� � � � �� � � � � �� �� � � 0� � � � ��� � "� � 0�� � � 8� � $O� � "" � � � � �� � � ��00� � � � �� � �//� � � � � � � � � � � � �� � � � � � �
$�%� � � #�"$%$�%� � � �� ��$� � �� �

�
: � � � ��� � � �� ""�/�� � 0�� � � � � � ��� � " � � 0�� � � � � �� � � � � � � * � � %� � � � � � 9 #� � � ��� � � � � � �� � $� � � � � � � " � � � " �� � � �� � � � 6� � ��� �
� �� �� � � 0� � � � ��� � � �� ��11=#�� � � � � � : � � � � ��.� � � � � � � � � � �� � � � � � � � �� � � � � �� � � ��� � �� � � " � 7#�" ��+�� � � $� � �� � � � � �� � ��� � � � � � �



 48

�� " � � �� � � � � ��� � � � � �"�� � � � &) ) 3<4( &<� � � " � � � � � � � �� � , $� �� � A"�� � � � � � � � � �� " � � 0�� � �� � " ��$� � � � �� � � � " �0�� � � � � � �� � � : � � ���
��� � ��� � � �� �� , $�� � � � � � � � � � � � +� � � � � � �� � � � � � � � � � �� /�$� � 0� � � � � � � $� � � " �� � � �� � /� � � � � � � $� .$� �� � � " � � � � � #� � � � � � ��
� � � � � �%$�� ��� � � � � � � � �� ���$�� � ��� �/� � � ��" � � � � � � � � � � �� ��� �" � � 0�� � � B��
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� � � �� � � �� � ��� �� � � � � � � � �� ��� �"$� � 5�

·  � � � �� �� � ��� �� � � � � � � � � 0�� � ��� � � �� �� � � � �� �� �� �"� � � � �� � �� � � �� 0�� � ��" � � � � � � � 8�
·  � � �� � � �� � ""�� � �� � � � �� 8�
·  � � �� � � �� � ""�� � �� �/� � �� � �� ��� �� � � �� �� � ��� �; �� � � 8�
·  � $� � � � �� �� � � ���� �� $��"� � � �" � � � ��"$� � � � � ������� � ����� ��� � � � � 0�� � � ��

 
� � � �� � � � � � � , $� � � � � " �� � � � � � � � � � � � � �"$� � � � � � � � � �� � � �� � � � " �� �� � �� � � "�� "$� "� � �� � � � � � � � � �� � � �� � � � � �
%�"� � � � � � � � � � � � � � � � � � �� , $� ��� " � � � #� � � � $� � � � � � � #� �� ��� � ���� � �� � � � � � � � � � 0�� � � � � � � " � � � �� � � �� � �� � � " ��
� � � �� � ��� � ��.� � � � �� �, $� ���" � � � ������ �� ��� ��� ��� � � %����- �� //� � � �� ��� � � ���" � �$� � � � ���
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� �� " � $� � �� , $�� � � � � #� � � �� � � � ""�%���� � � � �� 0�� � �� � ��.�� � � � � � � � � ��� � "� � ""� � � � � � � � �� � �"$� � �� 
 � � �� � �� � � ��
� "� � � �� � " �� � �� � � � � � � � �� � � � /�� �� � � � $� ��� � �� � � � � � �� � � �� � � � � � � � � � "$��� �G$� ���- � � � ��.
 � �� � � � �� &) ) 2#� �� � � $�#�
� � " � � � � � � � � " � #� "� � � � � �� � � � � � � � �� � � �� �� � � � � �� � � � ""�� � � � � � � � � � � � 0�� � � � � � � �� � � � � " ��� � � �"$� � � � � �� �
� � � � 5�
�

�

PM10 

0

10

20

30

40

50

60

70

80

90

g
en fe

b

m
ar

ap
r

m
ag g
iu

lu
g

ag
o

se
t

o
tt

n
o

v

d
ic

µg
/m

³

minimo

massimo



 49

 

�
�
�

�
�

CO 

0.0

0.5

1.0

1.5

2.0

2.5

3.0
g

en fe
b

m
ar

ap
r

m
ag g
iu

lu
g

ag
o

se
t

o
tt

n
o

v

d
ic

m
g

/m
³

minimo

massimo

NO2 

0

10

20

30

40

50

60

70

80

90

g
en fe

b

m
ar

ap
r

m
ag g
iu

lu
g

ag
o

se
t

o
tt

n
o

v

d
ic

µg
/m

³

minimo

massimo



 50

�
�
� � �� � � � /�� �� " �� � � �� � � 0�� � �.� //� � � � � � � ��� � � � � � �0�� � �� � � � � "/� � �� : � � � : � � : � � � � � � � � � � � � � �00� � � � �� � � �� �� � � " ��
� � ��.� � � � � &) ) 2#� /� � � � � � � � � �.� � � $� $�� � � � � ��� �� , $�� � � � �5� �� /� � � ��  � 3) #� � � &� � � �� � � � � � � � � � � : � � � � �
� � � � �$� � � � �� � � � � � � � � � � 0�� � �� � �?� � �� � � � � � � � � � � �� � �� � , $� �� � � � �� � � �� G$� "� �� � � � � � � " � � � � � �� �� �� � � � � � ���
�� , $�� � � � �� � � �� � � � �� � �� � � � " �� � � � � �� � � " � � � � � � �� � � �� � � � �� � ��� � � � � � �0�� � �� � �" � � � "�� � � � � ��.� � � � "/� � � ��  � � �
, $� � � � � � � � � � � � � � �� � � � � � � � � � � 0�� � �� � �� � 0� � � #� � : � � � � � � �$� � � � � � �� � � ""�� �� � � �� � � � �� � � � � " � �� � #� "��
� � �� � � 0�� � � � �� � � �� � �� � � � � �$� � �� � � �� � � � � � � " �� � �� � �$� � � #� �$� ��� � � � � � � "� � #� � � � � � � � � �00� � �� � � � � �� � � � � �
� � � � � � � �$� � � � � �� � � � � �� � � � � � #� � : � � : � � � � � � � � � � �%$��� � � � � $� � � /� � � � � � � � � $0�� � � � � �� � 0� � � �� 	 � � , $� "� � �
� � " � � � � � � � � �� � � � �� � � � � ��� � � � � � � � � � $� �� � " � � � � �� /� � � �� �� � � � � � �0�� � �� � �� �� � � � � �� � � � � � � � � � � � � � � � �$� � #�
�� � �" � � � "� %���� � � � � �� � � "� � � � � �� � � � � 0�� � �� /� � � � : �� �� : � �� � �� � � � "� � $� � 0� #�� � � : � �" � � �� � � �� � ��� �� � � � � � ��� � ��
� � � /�� �� " � � � � � �/� � �� �� � ��.� � � � �&) ) 2#� �� � � � � " �� � � � 0�� � �� � : � � " �� � � ""� � � � /� � � � "$�� � � � /���� � �� � � � � � � � � � 0�� � � �
� � "$�� � � � �� � �� � � ��.� � � � � �� � � $�� �� � � � � � �0�� � �� � � � � � F� ��� � � �� : � � /� � � � �" � � � � � �� � � � � " � � 0� � � ��
� � � � � � � � � 0�� � ��� �� � � � � �: � � � � �� � ��� ��- �� � � � � � �� ���
� �� � � � � ��� � � � � $�� 0�� � � � " � � � �� � � �� #� �� � � � /�� �� � � � " � � � � � � � � � � : � � � �� � ""� � � � � � � �� � � �//� � � � 0� � � � � � � � �� � ��
� �� �� �� � � � � ""�� �� � �"$� � � �� �� � � � � � #� � : � � � �"$�� � � � � " � � ""� � � � � � � � $� � � �� � � � � � � �� � � � � � � � � � � 0�� � �� " � � � �
%� ""� � � � � �?� � � � � � � � � , $� � � � � �� � � � � � � � � � � 0�� � �� � $� � � � � � � �� ! � � � � � � �" � � � � � : � � �� � � �� � �� � �� �� �� � �
� � ""�� �� � �"$� � � �� �� � � � � � � � � " � � � � � � � � " � � �� � � � � � � � � � � � � � � � � � � � � � � � " � � 0�� � �� � �� � � " � 5� � � � �
� � � � ""� � �� � � � � � #� �� /� � � �#� �� � � � � � � � �� � � � � � � � � � � � � � 0�� � �� � ��� � � � � � � � ��� � "� � 0�� � �� "�� � � � � � � � � � � � � � " � � � � ��
� � ��� � � " � �� � ��� � "���
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� � � � ���  
�
 
4 	� � � 	� � �� 	�� � � � � ��
 

� % Rend. 
Media 

(mmmmg/m3) 
Dev. St. 
(mmmmg/m3) 

Max Media 
1 ora  

(mmmmg/m3) 

N° giorni superamento 
Valore limite protezione salute 

(250 µg/m³ media 1 ora) 

Arcisate  3) ) � &3� 3( � ; 1� * � �

Varese  
Vidoletti 3) ) � 34� ; � ( 2� * � �

Varese  
Copelli H( � 1( � 3&� H( � * � �

Gallarate  
San Lorenzo 3) ) � 12� 34� 33=� * � �

Busto Arsizio 
Magenta 3) ) � &; � 34� 334� * � �

Busto Arsizio 
Accam H&� &&� 3( � 3) ) � * � �

Saronno 
Santuario 3) ) � 14� &1� 3=4� * � �

Lonate 
Pozzolo H3� 1H� 3( � 3) 4� * � �

Somma 
Lombardo MXP H1� 1) � 3=� ; H� * � �

�
�
�
4 	� � � 	� � �� 	�; � �� � � 
 

�
� % Rend. 

Media 
(mmmmg/m3) 

Dev St. 
(mmmmg/m3) 

Max Media 
24 h 

(mmmmg/m3) 

N° giorni superamento 
Valore limite protezione salute 

(125 µg/m³ media 24 h) 

Arcisate  3) ) � 1�; � &�3� H� * � �

Varese 
Vidoletti 3) ) � &�) � 3�&� 2� * � �

Busto Arsizio 
Magenta 3) ) � ( �( � 2�3� 3( � * � �

Busto Arsizio 
Accam H&� 2�3� 1�=� 33� * � �

�
�
�
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�

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

 % Rend. Media  
(mg/m3) 

Dev St. 
(mg/m3) 

Max Media 
1 ora 

(mg/m3) 

Max Media  
8 ore 

(mg/m3) 

Nr. giorni superamento 
Valore limite protezione salute 

(10 mg/m³ media 8 ore) 

Arcisate 100 0.5 0.3 2.0 1.0 0  

Varese  
Vidoletti 100 0.3 0.1 0.8 0.6 0  

Varese 
Copelli 95 0.4 0.3 1.7 1.2 0  

Gallarate San 
Lorenzo 100 0.4 0.2 1.3 0.8 0  

Busto Arsizio 
Magenta 100 0.4 0.2 1.4 1.0 0  

Busto Arsizio 
Accam 92 0.2 0.2 2.0 0.7 0  

Saronno 
Marconi 100 0.2 0.2 1.9 0.6 0  

Lonate 
Pozzolo 93 0.3 0.2 1.1 0.8 0  

Somma 
Lombardo MXP 93 0.3 0.1 1.2 0.6 0  

�
�
�
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�
! � � � �  
 

 % Rend. Media  
(µg/m3) 

Dev St. 
(µg/m3) 

Max Media 
1 ora 

(µg/m3) 

N° giorni superamento 
Soglia attenzione 

(180 µg/m³ media 1 h) 

Max Media  
8 ore 

(µg/m3) 

Nr. giorni superamento 
Obiettivo salvaguardia salute 

(120 µg/m³ media 8 h) 

Arcisate 100 88 41 259 17 

Giugno: dal 22 al 24; dal 27 al 
29. 
Luglio: dal 14 al 17; 20; dal 26 
al 29 
Settembre: 2; 3 

223 40 

Giugno: dal 22 al 25; dal 27 al 
30. 
Luglio: 3, dal 12 al 23; dal 26 
al 29 
Agosto: 1, 2, 6, 9, 10, 12, 13, 
dal 17 al 19, 24, 31 
Settembre: dall’1 al 3 

Varese Vidoletti 100 101 40 262 18 

Giugno: dal 22 al 24; dal 27 al 
29. 
Luglio: dal 14 al 17; 20; dal 26 
al 29 
Agosto: 1 
Settembre: 2; 3 

233 49 

Giugno: dal 22 al al 30. 
Luglio: 3, 4, 6, dal 12 al 30 
Agosto: 1, 2, 6, dal 9 al 13, dal 
17 al 19, 24, 30, 31 
Settembre: dall’1 al 4 

Gallarate San 
Lorenzo 100 81 46 265 10 

Giugno: 22; dal 27 al 29. 
Luglio: 16; 20; dal 27 al 29 
Settembre: 2 

202 41 

Giugno: dal 22 al 24; dal 27 al 
30. 
Luglio: 3, dal 12 al 18; 20;  dal 
22 al 24; dal 26 al 31. 
Agosto: 1, 2, 6, 9, 10, 12, 13, 
dal 17 al 19, 24, 30, 31 
Settembre: dall’1 al 3 

Busto Arsizio 
Magenta 3) ) � ; 4� 2=� &4) � 14 

Giugno: dal 22 al 24; dal 27 al 
30. 
Luglio: 16; 20; dal 27 al 29 
Settembre: 1, 2 

&&&� 50 

Giugno: dal 22 al al 30. 
Luglio: 3, 4, 6, dal 12 al 20, 
dal 22 al 31.  
Agosto: 1, 2, 5, 6, dal 9 al 10, 
dal 12 al 13, dal 17 al 19, 24, 
dal 29 al 31 
Settembre: dall’1 al 4 

Saronno 
Santuario 98 79 44 248 12 

Giugno: dal 22 al 24; dal 27 al 
29. 
Luglio: dal 27 al 29 
Agosto: 19 
Settembre: 1, 2, 3 

195 38 

Giugno: dal 22 al 24; dal 26 al 
30. 
Luglio: 3, 12, dal 14 al 18, 20; 
dal 22 al 24; dal 26 al 30. 
Agosto: 1, 5, 6, 13, dal 17 al 
19, 23, 30, 31 
Settembre: dall’1 al 4 

Somma 
Lombardo MXP 93 65 40 223 1 Luglio: 28 190 15 

Giugno: 28 
Luglio: 23, 24, dal 26 al 30 
Agosto: 1, 10, dal 17 al 19,  
Settembre: 2.3 

�
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 ) * � 
 
 

 
 

% Rend. § 
Media § 
(mg/m3) 

Dev St. § 
Max Media 

24 ore 
(mg/m3) 

N° giorni superamento 
Valore limite protezione salute 

(50 µg/m³ media 24 ore) 

Arcisate 
(gravimetrico) 100 21 12 53 1 22 giugno 

Varese Copelli 
(TEOM) 

95 25 12 54 2 27, 28 luglio 

Busto Arsizio 
Accam (bbbb) 

91 25 14 61 5 27, 28, 29 luglio 
1, 2 settembre 

Saronno 
Santuario (bbbb) 

100 23 16 68 5 
24 giugno 
28, 29 luglio 
1, 2 settembre 

Gallarate San 
Lorenzo (bbbb) 

100 24 12 54 3 27, 28, 29 luglio 

�
^�� � � � �� � � � � #�� � � �� �� �� � � �"� � � � � � � �" � � � �� � �� � �� � ��/� � � � � � �� �/� � �� � � � � �� ��� �� � � �� �� �� � � � ��� � � #��
�
�
� � �� � � � $� � � � �� 
 � � �" � � � � " � � � � " � � � � � � ��� � � � � � � � � � � � � � � 0�� � �� � �� �� , $�� � � � �� � � � � � � � � %���� � � , $� ��� �
� � � "� � � �� � � ��� � � �� � � � " � � 0�� � �� � � ��� � � � � � � � � � � �� � �� �� �� * � � � � � � � � � � � 0�� � �� � �� � � � � �" � � � � � � � � � � � ��� �
� � "�0�� � � � � �� � �"$� � #� "� � � � "�� ���� � � , $� ��� � � �" � � � � � � � �� � � ��� � � �� � � � "� � 0�� � �� � � � � � � //�� � � � � ��� � � � � � �� � �� � � #�
� � � " �� � � � � � � � ��� � � � �� � � � � " � �� � #� � � "� � � � � � � � $� , $� � � � �� � � � � � � � � $�� #� � � "T� � � � � � � � �� � � %� ""�#�
� � � �� � � � � � � � �� �, $� � � � �� � � � � � �"$��.�� � � � � �� � � � �� � � �� #�"� � � ���� � �� � ��� ��� � &���
 � � � , $� � � � � � �� $� � � � � � ��� � ""�� �� � �� � 0� � � � � � �.� 0� � � #� "� � %� � � � : � � ��� � � � � � � � � � � � �� � � " � � 0�� � � � �$� � �� �
� � � � � �� � � � �" � � � � � � � � , $� ��� � � �� "� � 0�� � � � � � � � � � //�� � �� � $� � � � "�� "� � � � �� /� � � �� �� "$� � � � � � � � �� � � ��� � "� � ��� �
� � � � �� � � �� � � � � � 0�� � � �6347#� � � � � � � � � %���� � � , $� ���� � ""� � � � � �� � � ��� � � �� �- � � �� ! � � � "� �63; 7#� � � � � � � � � � �� � �� � ��
� � &�� �"$�� � � � �� � � ���� �?�%� ""��� ��� � � � ���� �� � � � �� � �� ��
 � � �, $� � � � �� �� $� � � � ���� � 3) #���� � �� � �� � � � ��" � � � � �� � � � � � � � � � ��� /� � �� � ��� �" � � � � � �� �, $� � � � �� ��� � � � � �� � ��� �
� �� � � �� �� � - #�� � "T�� � � � ����� $� � � � �� ��"$� � � � � � � � ��� � ��� �" � � ��� �� ��( ) �U� <� \ ��
�
�
�
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� � � � �� � 	� � 	�
�
� $� � � � � � �� � �� � � �� � � ��� � � � � � � � � � � � �� � �"$� � � � //� � �$� � � �� � ��� � � $� � �� ��
 � � �"� � � #�� � � ���� � � � � � � � �� � �"$� � � ��
6$! ' <� # ! ' <� � ! <� ! ( <� " 
 ) * - � "�� "� � � � � � $��� � " � �$"�� � � � � � � � "$� � � � � � � � �� � � �� ��� �� �� � � �� � �� �� � ��.� 0� � � � � #�
"� ��$� � �� � � � � � #� � ��  � 3) #� � � � �� � � � � � � � � � � , $� � � � � � � � � � $�� � � � ��� � � �� � � � "� � 0�� � �� � � ��� � " � � � � � � � � �
� � � � �� � �� �� ��
� �� � ��� � � � �� � �� � � � � : � � �� ��� � ���� � �� $! ' <� # ! ' <� � ! <� ! ( � � � " 
 ) * � � �"$� � � �� � � 
 � � �" � � � � " � � � � � �"$�� � � ��
� � � �� � � � � � � � � � /� � � � � %���� � � � � , $� ���� � � � �"� � � � �� � � ��� � � � "� � 0�� � �� /�""� � � � ��� � � � � � � � �� � ��� � � � � � � � �
�� " � � ��� � � �� � ��� � � � �� � � �� �� � ��� �� � � � �� � �� �� ��! � � � " � ��
�
� � � � � � �, $� "� � �� � � � � � � ��- �� ����� � ���#�"��� �� �� � � �, $�� � ��$� ��� �� � � " � � � � � � ����, $� � � � �� � � � �� ""�� � �� � ��.$�� �� � �
� � �$�� 0�� � � � � � � $� �� � � � ��� � , $� ��� - � � � ��.� � �� #� � � �� � �� � � � ��.� � � � � &) ) 2#� � : � #� $����00� � � � � � ��� �� � �� � � � � ��
� � � � �"� �� � � ��� � � � � � � � �� � #� � � " � � � � � � � � , $� ��� � � � � � � � � ��+� � � � � � �$� � � �.� � � 0�� � � � � �� � � � � � � � �� � � � �� � � �� �� � �
� � � � � � � � � � ������ � ����� ���� � �""�� � � �� �"$� � � ���
�
�

� � � � �' * * 2�=�
 	� � � � � � �� � 	�� � �� 
 	��	� 	� � �� �� � 	� � � 	� � �� � � 	� 	� 	�
� � 
 ��� �� 
 � � � � 	� � � �� � ��� �� � �� � � �� � � � � �

� � ��� 
 �. * 7* ' �� � 
 �$! ' <�# ! &<�# ! ' <�� ! <�" 
 ) * >�
� � ��� 
 �) . 7* / 71. �� �� � ��� �� 	
 � � � 	� � �' * * ' 7( 7� 8�� � 
 ��?! ( � �

�

stazioni inquinante e parametro 
Varese 

Vidoletti 

Varese 

Copelli 

Somma  

MXP 

Busto A. 

Magenta 

Busto A. 

ACCAM 

Lonate 

Pozzolo 

Gallarate 

Lorenzo 

Saronno 

Marconi 

Saronno 

Santuario 

media 1h ³  350+30 
µg/m3 non più di 24 
volte/anno (a) 

0 --- --- 0 0 --- --- --- --- 

SO2 media 24h ³  125 
µg/m3 non più di 3 
volte/anno (a) 

0 --- --- 0 0 --- --- --- --- 

media 1h ³  200+60 
µg/m3 non più di 18 
volte/anno (a) 

0 0 0 0 0 0 0 --- 0 

NO2 
media anno £ 
40+12 µg/m3 

34 34 41 53 41 44 51 --- 42 

media 24h ³  50+5 
µg/m3 non più di 35 
volte/anno (a) 

--- 14 (T) --- --- 90 (b) --- 74 (T) --- 112 (b) 

PM10 
media anno £ 
40+1.6 µg/m3 

--- 29 (T) --- --- 43 (b) --- 40 (T) --- 46 (b) 

CO 
max media 8h £ 
10+2 mg/m3 

2.6 4.2 2.1 5.2 3.6 3.7 4.7 4.7 --- 

O3 
max media 8h ³  
120 µg/m3 non più 
di 25 gg/anno 
mediando su ultimi 
3 anni (b) 

83 --- 57 69 --- --- 68 --- 70^  

 

*� � � � � � 5�
6� 7� ' �� $� � � � �� ��� � �� � �
6%7� ' �� $� � � � �� ��� �� � � ��
�� �� � � ""� ��� �� �� �� 0�� � � �� ��A� � �� � � ���� �� � �M��� ��� � � � 0� B�
FFF�J ��� , $�� � � � � �� � � �� � � ��� � � �� �
�

� � 
 
 � 3� ' � PM10: accanto al valore di concentrazione è riportato il metodo di determinazione (T = TEOM, b = 
assorbimento beta) 

. 

�
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� � 
 
 � &� ' � O3: nel caso di Saronno, mancando i dati relativi agli anni 2002 e 2003 per la stazione di Santuario (indicata 
con “^”), attivata alla fine del 2003, il calcolo del numero medio di giorni in cui la max media 8h supera 120 µg/m³ è stato 
effettuato considerando i dati della cabina di Saronno Marconi; se, viceversa, si limita il calcolo al solo anno 2004, 
secondo le indicazioni della Dir. 2002/3/CE, il numero di superamenti è pari a 83. 
�
* � � "� � � � � � � ��� � , $� ���- � � � ��.� � �� � � � ��� � � � � � �� � �� � � �� ! � � � " � � � � �� � � � " � � � � ��.� � � � � &) ) 2� � � � � � � "� � � �
"�� � �/�� � � �� � � � � � �� 0�� � �� � �" � � � � � � � ��.� � � � � � � � � � � � � � � 5� "�� � �� � � /� � � � � � � � � � � � � � � %�� � �� � �� � ���� � � � ���
"$� � � � � � � � � �� � ����� �� ��� � � � �" � ��� � � ���� � 3) �� ��.� 0� � � ��
�
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0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
22/6/05 0.7 0.6 0.6 0.4 0.5 0.6 0.8 0.9 0.7 0.8 0.6 0.4
23/6/05 0.3 0.2 0.2 0.3 0.3 0.8 1.2 0.9 1.1 0.6 0.3 0.3 0.3 0.3 0.2 0.4 0.3 0.8 1.0 0.7 0.6 0.6 0.3
24/6/05 0.2 0.4 0.3 0.3 0.5 0.4 0.8 0.7 0.8 0.7 0.4 1.0 0.6 0.2 0.3 0.3 0.4 0.4 0.5 0.9 0.8 0.8 0.7 0.5
25/6/05 0.5 0.3 0.3 0.3 0.3 0.4 0.3 0.5 0.5 0.9 0.6 0.3 0.2 0.4 0.5 0.5 0.7 0.5 0.5 0.3 0.5 0.3 0.3 0.3
26/6/05 0.1 0.1 0.2 0.4 0.1 0.0 0.1 0.3 0.3 0.4 0.5 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.7 0.6 0.7 0.8 0.7 0.4
27/6/05 0.4 0.3 0.4 0.3 0.5 0.7 1.1 0.8 0.8 0.7 0.5 0.3 0.3 0.4 0.3 0.3 0.3 0.7 1.3 0.6 0.7 0.4 0.2 0.1
28/6/05 0.1 0.0 0.1 0.2 0.3 0.6 0.7 0.9 0.8 0.7 0.4 0.7 0.4 0.3 0.3 0.4 0.3 0.5 0.8 0.9 0.7 0.6 0.4 0.3
29/6/05 0.2 0.2 0.3 0.2 0.4 0.8 1.9 0.9 0.8 0.8 0.7 0.4 0.6 0.5 0.4 0.6 0.4 0.6 0.5 0.5 0.4 0.3 0.3 0.1
30/6/05 0.2 0.1 0.0 0.1 0.2 0.3 0.7 0.6 0.7 0.5 0.5 0.5 0.3 0.2 0.3 0.5 0.4 0.4 0.9 0.7 0.5 0.5 0.4 0.4
1/7/05 0.2 0.2 0.1 0.1 0.2 0.6 0.7 0.7 0.5 0.4 0.5 0.3 0.4 0.3 0.3 0.2 0.6 0.5 0.9 0.5 0.5 0.4 0.3 0.1
2/7/05 0.1 0.0 0.1 0.0 0.0 0.1 0.2 0.4 0.5 0.5 0.4 0.3 0.2 0.2 0.3 0.4 0.5 0.6 0.5 0.4 0.3 0.3 0.2 0.4
3/7/05 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.3 0.2 0.1 0.0 0.1 0.1 0.1 0.4 0.2 0.4 0.9 0.9 0.7 0.5 0.3
4/7/05 0.1 0.2 0.2 0.1 0.3 0.7 1.2 1.1 0.6 0.7 0.5 0.5 0.3 0.5 0.7 0.5 0.5 0.9 0.6 0.5 0.4 0.3 0.3 0.1
5/7/05 0.2 0.1 0.2 0.1 0.3 0.6 0.9 0.8 0.8 0.6 0.5 0.5 0.4 0.4 0.4 0.4 0.9 0.6 0.4 0.3 0.2 0.1 0.1 0.2
6/7/05 0.1 0.0 0.0 0.0 0.2 0.5 1.1 0.8 0.7 0.6 0.5 0.5 0.5 0.3 0.7 0.6 0.9 1.3 0.7 0.6 0.5 0.4 0.3 0.1
7/7/05 0.1 0.1 0.3 0.2 0.3 0.6 1.1 0.9 0.8 1.1 0.9 0.6 0.4 0.9 0.8 0.7 0.8 0.9 0.7 0.7 0.6 0.4 0.3 0.2
8/7/05 0.1 0.1 0.0 0.0 0.1 0.6 0.6 0.7 0.6 0.9 0.9 0.3 0.4 0.4 0.4 0.4 0.4 0.5 0.6 0.7 1.1 0.5 0.5 0.3
9/7/05 0.3 0.3 0.2 0.1 0.2 0.2 0.4 0.4 0.5 0.7 0.8 0.3 0.2 0.2 0.4 0.6 0.8 1.0 0.8 0.7 0.3 0.2 0.3 0.2

10/7/05 0.3 0.2 0.1 0.1 0.1 0.2 0.3 0.2 0.4 0.3 0.2 0.1 0.2 0.1 0.1 0.2 0.3 0.2 0.3 0.3 0.5 0.5 0.4 0.2
11/7/05 0.3 0.1 0.2 0.1 0.1 0.9 1.6 0.9 0.9 0.7 0.6 0.6 0.5 0.4 0.5 0.2 0.5 0.6 0.5 0.5 0.2 0.2 0.2 0.2
12/7/05 0.2 0.2 0.3 0.4 0.7 0.9 0.8 0.7 0.8 0.5 0.6 0.5 0.3 0.3 0.5 0.2 0.2 0.5 0.6 0.4 0.4 0.3 0.2 0.3
13/7/05 0.3 0.3 0.3 0.2 0.3 0.6 0.9 0.5 0.6 0.4 0.2 0.1 0.1 0.1 0.2 0.2 0.3 0.2 0.1 0.5 0.8 0.5 0.5 0.5
14/7/05 0.3 0.1 0.1 0.3 0.3 0.7 0.8 0.5 0.5 0.6 0.5 0.4 0.3 0.3 0.3 0.2 0.4 0.3 0.6 0.9 0.7 0.7 0.6 0.4
15/7/05 0.5 0.3 0.2 0.3 0.6 0.8 1.1 0.7 0.7 1.1 0.6 0.5 0.2 0.3 0.4 0.4 0.4 0.4 1.1 1.2 1.2 0.6 0.6 0.6
16/7/05 0.5 0.4 0.2 0.2 0.2 0.4 0.6 0.6 0.6 0.6 0.5 0.8 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.8 0.5 0.3 0.4 0.6
17/7/05 0.4 0.6 0.4 0.4 0.2 0.4 0.5 0.4 0.5 0.5 0.4 0.3 0.4 0.3 0.4 0.3 0.3 0.3 0.2 1.0 0.8 0.7 0.7 0.6
18/7/05 0.4 0.4 0.2 0.1 0.4 0.6 1.0 0.7 0.4 0.7 0.4 0.4 0.1 0.1 0.4 0.3 0.5 0.7 0.8 0.5 0.3 0.0 0.2 0.1
19/7/05 0.2 0.1 0.1 0.1 0.2 0.4 0.5 0.5 0.4 0.7 0.4 0.2 0.1 0.2 0.3 0.2 0.2 0.2 0.4 0.5 0.6 0.4 0.3 0.2
20/7/05 0.2 0.2 0.1 0.2 0.3 0.5 0.7 0.5 0.4 0.4 0.6 0.4 0.2 0.3 0.4 0.3 0.5 0.5 0.8 0.6 0.5 0.4 0.5 0.4
21/7/05 0.2 0.2 0.2 0.1 0.2 0.4 0.3 0.5 0.6 0.6 0.4 0.4 0.2 0.2 0.3 0.3 0.4 0.7 0.5 0.4 0.2 0.2 0.2 0.1
22/7/05 0.1 0.1 0.2 0.2 0.3 0.4 0.8 0.9 0.6 0.5 0.5 0.3 0.2 0.1 0.3 0.3 0.5 0.3 0.6 0.9 0.5 0.3 0.3 0.3
23/7/05 0.2 0.2 0.2 0.1 0.2 0.3 0.5 0.3 0.5 0.6 0.8 0.4 0.2 0.5 0.1 0.4 0.4 0.4 0.8 0.7 0.3 0.5 0.6 0.5
24/7/05 0.4 0.3 0.1 0.2 0.2 0.3 0.3 0.2 0.3 0.3 0.4 0.3 0.4 0.5 0.4 0.4 0.4 0.7 0.5 0.5 0.6 0.3 0.5 0.5
25/7/05 0.3 0.4 0.3 0.2 0.3 0.6 1.0 1.1 0.6 0.8 0.7 0.6 0.5 0.5 0.5 0.7 0.6 0.8 0.6 0.4 0.4 0.5 0.4 0.3
26/7/05 0.4 0.4 0.4 0.3 0.5 0.5 1.2 0.7 0.9 0.7 0.6 0.4 0.5 0.7 0.5 0.6 0.4 0.5 0.7 0.5 0.6 0.4 0.5 0.6
27/7/05 0.4 0.4 0.4 0.4 0.6 0.8 2.0 0.9 0.9 0.7 0.5 0.7 0.5 0.5 0.5 0.6 0.6 0.8 0.8 0.7 1.0 0.7 0.6 0.5
28/7/05 0.5 0.4 0.3 0.3 0.6 1.0 1.0 0.7 0.8 0.8 1.1 1.0 0.6 0.5 0.5 0.4 0.9 0.8 0.8 0.8 0.8 1.0 0.7 0.7
29/7/05 0.5 0.5 0.5 0.4 0.5 0.7 1.1 0.9 0.9 1.0 1.1 0.8 0.5 0.5 0.8 0.6 1.0 0.7 0.4 0.4 0.3 0.3 0.3 0.4
30/7/05 0.3 0.3 0.3 0.3 0.3 0.5 0.6 0.7 0.8 0.8 0.6 0.8 0.4 0.4 0.5 0.8 0.6 0.8 0.4 0.3 0.3 0.1 0.2 0.2
31/7/05 0.3 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.5 0.4 0.4 0.2 0.3 0.3 0.3 0.4 0.5 0.4 0.5 0.2 0.2 0.2 0.3
1/8/05 0.1 0.2 0.2 0.2 0.2 0.3 0.4 0.6 0.5 0.6 0.5 0.3 0.3 0.3 0.4 0.8 0.8 0.4 1.0 0.6 0.6 0.3 0.3 0.3
2/8/05 0.2 0.3 0.2 0.2 0.2 0.2 0.4 0.4 0.4 0.5 0.6 0.6 0.5 0.5 0.5 0.6 0.7 0.9 0.5 0.2 0.1 0.2 0.1 0.1
3/8/05 0.2 0.1 0.1 0.2 0.2 0.2 0.5 0.6 0.5 0.6 0.7 0.4 0.3 0.2 0.3 0.3 0.4 0.3 0.2 0.2 0.2 0.1 0.2 0.0
4/8/05 0.0 0.1 0.0 0.1 0.0 0.0 0.4 0.4 0.4 0.5 0.5 0.3 0.1 0.2 0.1 0.1 0.3 0.3 0.2 0.1 0.2 0.1 0.1 0.1
5/8/05 0.1 0.1 0.1 0.1 0.2 0.5 0.5 0.6 0.4 0.6 0.7 0.4 0.1 0.2 0.1 0.1 0.2 0.2 0.2 0.9 0.6 0.5 0.2 0.4
6/8/05 0.3 0.2 0.3 0.2 0.2 0.4 0.6 0.4 0.6 0.5 0.3 0.2 0.1 0.1 0.3 0.4 0.4 0.3 0.5 0.7 0.6 0.4 0.5 0.5
7/8/05 0.5 0.4 0.3 0.3 0.3 0.2 0.4 0.5 0.7 0.4 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.1 0.1 0.2 0.1 0.1 0.0 0.1
8/8/05 0.2 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.2 0.2 0.1 0.2 0.3 0.5 0.4 0.4 0.6 0.5 0.1 0.2 0.2
9/8/05 0.2 0.1 0.1 0.1 0.2 0.3 0.5 0.4 0.7 0.4 0.5 0.4 0.3 0.2 0.2 0.3 0.4 0.3 0.6 0.6 0.4 0.3 0.4 0.3

10/8/05 0.1 0.1 0.1 0.1 0.3 0.3 1.3 0.5 0.4 0.7 0.6 0.7 0.2 0.1 0.3 0.3 0.3 0.2 0.2 0.4 0.5 0.3 0.4 0.5
11/8/05 0.3 0.4 0.3 0.3 0.3 0.5 0.6 0.5 0.8 0.9 0.5 0.7 0.4 0.5 0.5 0.8 1.0 0.9 0.5 0.7 0.4 0.5 0.5 0.4
12/8/05 0.3 0.2 0.2 0.3 0.4 0.3 0.6 0.7 0.6 0.6 0.7 0.6 0.3 0.3 0.4 0.4 0.5 0.2 0.2 0.3 0.4 0.5 0.6 0.4
13/8/05 0.3 0.3 0.2 0.2 0.2 0.3 0.7 0.7 0.5 0.9 0.6 0.1 0.2 0.2 0.2 0.2 0.1 0.2 0.3 0.7 0.6 0.5 0.4 0.6
14/8/05 0.5 0.3 0.3 0.2 0.1 0.2 0.3 0.3 0.4 0.4 0.5 0.4 0.3 0.4 0.5 0.7 0.5 0.7 0.5 0.4 0.1 0.3 0.4 0.3
15/8/05 0.2 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.2 0.0 0.1 0.2 0.3 0.2 0.3 0.3 0.4 0.2 0.2 0.4 0.2
16/8/05 0.2 0.1 0.1 0.1 0.1 0.1 0.4 0.1 0.3 0.5 0.5 0.3 0.1 0.2 0.2 0.2 0.4 0.5 0.5 0.8 0.8 0.5 0.4 0.3
17/8/05 0.2 0.1 0.1 0.1 0.2 0.4 0.5 0.3 0.4 0.6 0.5 0.5 0.2 0.2 0.4 0.4 0.4 0.3 0.3 0.5 0.4 0.4 0.5 0.4
18/8/05 0.3 0.2 0.2 0.3 0.3 0.5 0.7 0.6 0.8 0.8 1.1 0.7 0.2 0.3 0.4 0.4 0.4 0.2 0.4 0.8 0.4 0.5 0.5 0.6
19/8/05 0.3 0.3 0.3 0.4 0.4 0.6 0.6 0.7 0.8 0.8 0.6 0.5 0.4 0.5 0.3 0.4 0.5 0.5 0.9 0.5 0.6 0.5 0.8 0.7
20/8/05 0.4 0.2 0.2 0.3 0.3 0.3 0.4 0.5 0.4 0.3 0.6 0.5 0.4 0.4 0.4 0.3 0.5 0.8 1.0 0.3 0.1 0.2 0.3 0.3
21/8/05 0.2 0.1 0.2 0.2 0.2 0.1 0.2 0.3 0.6 0.5 0.6 0.4 0.4 0.5 0.3 0.4 0.5 0.4 0.5 0.5 0.5 0.3 0.4 0.3
22/8/05 0.3 0.3 0.2 0.3 0.5 0.4 0.6 0.7 0.8 0.9 0.8 0.5 0.4 0.4 0.6 0.5 0.8 0.9 0.5 0.6 0.7 0.5 0.5 0.4
23/8/05 0.6 0.4 0.3 0.5 0.7 0.6 0.8 0.8 0.7 1.2 0.9 0.5 0.3 0.2 0.3 0.4 0.6 0.8 0.8 0.5 0.2 0.2 0.3 0.2
24/8/05 0.3 0.2 0.2 0.2 0.4 0.4 0.8 0.9 0.5 0.6 0.8 0.4 0.4 0.4 0.4 0.5 0.7 0.4 1.0 0.8 0.5 0.5 0.6 0.5
25/8/05 0.4 0.3 0.2 0.3 0.6 0.6 0.6 0.8 1.2 1.0 1.0 0.6 0.5 0.5 0.7 1.2 1.3 1.0 0.5 0.4 0.3 0.4 0.4 0.5
26/8/05 0.4 0.3 0.3 0.4 0.5 0.5 0.8 0.6 0.9 1.4 0.8 0.6 0.4 0.5 0.4 0.5 0.5 0.9 0.9 0.5 0.5 0.6 0.4 0.5
27/8/05 0.3 0.3 0.3 0.2 0.3 0.7 0.8 0.7 0.8 1.1 0.7 1.3 0.6 0.8 0.9 0.7 0.7 0.8 1.5 0.4 0.3 0.5 0.5 0.4
28/8/05 0.5 0.3 0.2 0.2 0.2 0.2 0.3 0.4 0.5 0.5 0.4 0.3 0.2 0.4 0.4 0.3 0.3 0.4 0.5 0.4 0.3 0.3 0.4 0.2
29/8/05 0.2 0.6 0.4 0.4 0.4 0.5 0.7 0.8 0.9 0.9 0.6 0.5 0.3 0.2 0.3 0.4 0.4 1.0 1.0 0.4 0.7 0.7 0.5 0.2

MONOSSIDO DI CARBONIO CO mg/m³
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0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
22/6/05 0.9 2.4 5.2 3.5 4.6 8.6 7.6 6.1 4.9 4.1 6.0 4.8
23/6/05 4.1 6.5 5.9 6.1 6.6 5.9 10.9 13.1 11.0 26.9 9.0 10.2 10.5 10.0 7.6 6.9 8.5 5.0 7.5 5.7 7.6 5.9 6.1
24/6/05 7.4 6.3 5.9 6.2 5.6 7.2 9.0 9.1 10.3 9.9 7.7 9.9 9.8 10.0 8.1 7.6 6.9 7.4 7.5 6.4 5.6 7.0 7.8 7.0
25/6/05 6.6 7.2 6.3 7.4 6.7 7.2 6.7 7.3 7.1 7.6 7.9 8.7 6.4 6.4 6.9 6.6 6.9 6.2 6.8 6.5 6.6 6.4 7.4 6.2
26/6/05 6.6 7.7 5.8 5.6 6.4 7.2 5.8 7.0 6.3 6.9 7.2 7.1 7.2 7.4 8.2 6.6 7.4 7.7 7.7 6.9 7.1 7.6 6.9 7.2
27/6/05 6.9 6.8 6.2 7.2 7.7 8.1 9.6 11.9 9.1 2.7 2.6 2.1 2.3 1.7 1.8 1.8 2.7 2.9 2.1 0.7 1.1 1.2 0.4 0.4
28/6/05 0.1 0.3 0.0 0.5 0.3 1.2 6.1 5.2 5.9 2.9 2.2 2.7 2.3 1.6 1.8 1.6 1.5 1.2 1.5 1.5 1.3 2.4 1.2 1.2
29/6/05 0.8 0.5 1.0 3.0 2.5 3.2 2.1 4.2 5.3 6.1 5.3 5.0 4.6 2.9 1.8 1.5 0.4 0.8 1.0 0.9 0.7 0.6 1.1 0.7
30/6/05 0.1 0.1 0.2 0.7 0.2 0.4 2.4 1.3 3.7 4.8 1.6 1.3 1.4 0.9 1.9 1.1 1.9 1.7 1.4 1.2 0.6 0.5 2.0 1.3
1/7/05 0.8 0.8 0.5 0.6 1.2 0.9 1.7 1.9 1.8 0.8 2.1 1.9 2.1 2.0 1.6 1.2 1.9 1.8 1.3 0.8 0.7 0.9 0.5 0.4
2/7/05 0.2 0.2 0.0 0.1 0.0 0.4 0.2 0.1 1.0 0.4 0.6 0.8 0.9 0.7 1.7 1.3 2.5 1.8 1.0 0.2 0.1 0.1 0.4 0.3
3/7/05 0.2 0.0 0.0 0.6 0.0 0.1 0.2 0.1 0.4 0.8 1.4 1.3 1.6 2.0 1.9 1.6 1.8 1.7 2.1 1.2 1.5 0.9 1.2 1.2
4/7/05 0.8 0.7 0.9 1.4 1.0 3.8 4.7 4.6 3.9 2.5 2.7 3.6 2.9 2.9 1.7 2.5 1.9 1.7 1.4 0.7 1.1 0.7 0.8 0.4
5/7/05 0.8 0.6 0.3 0.6 0.9 2.0 1.9 1.6 2.3 2.4 1.6 2.9 2.1 1.8 2.8 2.2 2.6 1.8 0.9 1.0 0.8 0.4 0.3 0.5
6/7/05 0.2 3.4 1.3 1.3 5.4 7.7 13.2 4.2 6.9 5.5 1.7 2.8 2.1 1.8 2.2 1.7 2.5 3.0 1.1 1.3 0.9 1.1 1.3 0.8
7/7/05 1.4 1.0 0.9 1.7 7.3 10.2 11.3 11.6 7.0 4.2 4.5 3.1 2.6 2.1 2.1 2.6 3.3 2.4 1.3 2.3 2.9 3.3 2.2 3.7
8/7/05 3.4 2.2 1.5 1.8 1.5 3.7 19.2 8.9 2.6 3.3 2.7 1.4 1.6 1.8 1.8 1.3 1.1 1.3 0.9 1.9 2.6 1.9 2.2 1.8
9/7/05 2.3 2.3 1.3 1.2 0.8 1.1 1.4 1.3 1.2 1.3 1.4 1.2 1.1 1.1 1.3 1.2 1.5 1.5 1.5 0.9 0.8 0.4 0.9 0.5

10/7/05 0.9 0.9 1.1 0.4 0.4 0.6 0.5 0.5 1.1 0.6 1.3 0.4 0.4 1.0 0.9 0.5 0.9 0.9 0.7 0.8 0.7 0.9 1.3 0.7
11/7/05 0.9 0.9 0.7 0.8 0.9 2.4 3.9 6.5 7.0 7.1 6.8 4.2 1.8 2.6 2.6 2.3 1.5 1.8 1.2 0.5 0.8 0.6 0.5 0.5
12/7/05 0.9 1.1 1.7 1.4 1.5 4.9 14.8 7.0 6.2 3.3 2.5 3.1 2.2 1.9 2.1 2.6 2.3 4.3 1.9 2.3 1.6 1.3 1.9 1.3
13/7/05 1.4 1.2 1.1 1.7 1.2 1.4 2.0 1.8 4.4 5.0 3.1 2.3 2.2 2.9 2.9 2.5 2.6 2.5 2.5 2.8 3.1 2.9 2.0 2.2
14/7/05 3.3 2.5 1.9 2.1 3.5 3.3 6.0 2.8 3.6 6.1 3.7 3.1 3.0 3.5 3.6 3.6 3.5 3.5 3.6 3.3 2.9 2.7 2.2 2.1
15/7/05 3.3 3.1 3.0 3.8 4.0 7.0 10.7 8.2 5.6 5.0 5.2 4.3 4.7 4.7 6.8 7.8 7.1 7.0 5.0 4.1 4.4 4.4 3.2 2.7
16/7/05 2.9 3.1 2.9 3.1 3.6 4.3 4.7 3.9 4.1 4.1 3.9 4.2 4.8 4.9 4.7 5.3 5.1 5.0 3.5 3.9 4.0 3.6 4.0 3.7
17/7/05 3.9 3.5 3.5 2.0 1.6 2.3 3.4 3.1 3.7 3.6 3.9 4.2 4.1 4.5 4.5 4.3 4.2 3.9 3.8 3.7 3.4 3.0 3.3 3.9
18/7/05 3.3 3.2 3.5 2.9 3.6 4.4 16.1 12.8 6.7 7.2 6.0 5.4 5.2 6.7 7.3 6.8 6.8 8.0 7.8 8.1 5.6 2.8 2.6 2.8
19/7/05 2.4 2.0 2.7 2.4 2.3 3.0 3.9 3.8 3.8 4.6 3.4 3.6 3.5 3.0 3.2 2.9 3.2 2.5 3.3 3.2 2.9 3.3 2.9 5.8
20/7/05 2.8 2.3 2.2 2.2 2.4 8.4 9.1 4.2 7.1 6.3 5.0 4.9 3.9 5.0 5.0 5.1 4.9 4.5 4.5 3.0 3.2 4.6 3.8 3.8
21/7/05 4.2 6.0 4.3 2.4 2.2 2.5 3.4 4.8 4.4 4.3 5.2 4.6 3.7 3.4 4.4 4.0 5.6 4.8 3.9 3.6 3.2 2.3 2.6 2.4
22/7/05 2.8 2.6 3.2 2.7 3.7 4.2 5.8 6.4 6.7 4.0 4.9 4.2 4.2 4.3 3.9 4.3 4.1 4.0 4.0 4.7 4.8 2.3 4.2 4.2
23/7/05 3.0 2.6 2.1 2.8 3.4 3.5 3.3 3.2 4.1 3.2 3.9 4.4 3.6 3.1 3.1 3.3 3.8 3.8 3.9 3.6 2.6 2.4 2.7 3.1
24/7/05 3.4 3.1 3.1 3.0 3.0 3.1 2.9 2.8 4.8 4.3 5.8 4.5 4.1 3.7 4.3 4.5 4.4 3.8 3.8 2.9 3.8 2.9 3.1 3.6
25/7/05 3.7 2.1 2.4 2.1 4.1 6.7 17.4 9.9 6.9 7.4 6.8 6.4 6.0 6.0 5.7 7.5 6.3 6.2 4.8 4.3 3.5 3.3 4.7 3.8
26/7/05 4.0 3.6 3.5 3.2 3.1 4.8 11.4 10.9 7.7 6.5 5.1 4.9 4.9 4.6 5.3 5.6 6.3 8.1 7.9 4.7 4.7 4.7 4.2 4.4
27/7/05 3.9 3.6 5.2 4.6 4.8 5.1 6.1 7.5 8.1 6.2 6.3 7.5 7.4 6.2 6.6 6.5 6.9 6.8 4.8 4.5 5.6 5.7 5.8 5.6
28/7/05 5.5 4.7 4.5 4.5 4.7 4.9 7.1 7.6 6.1 6.8 6.2 6.9 5.8 6.2 5.6 5.6 5.4 5.6 5.2 4.3 5.1 4.5 4.3 4.2
29/7/05 4.5 5.4 5.0 4.4 5.1 5.4 5.3 6.5 9.2 7.5 5.7 6.9 5.4 5.8 5.7 6.3 6.7 4.9 4.4 3.8 3.6 3.6 3.6 3.4
30/7/05 4.1 3.5 3.9 3.6 3.4 3.5 4.4 4.5 5.4 5.1 5.3 6.3 5.2 4.0 4.2 3.9 4.5 4.8 4.2 3.8 3.7 4.2 3.4 3.6
31/7/05 4.0 3.0 3.7 3.8 3.6 3.1 2.8 3.5 3.7 4.3 4.4 3.9 4.1 4.0 4.5 4.2 4.4 4.4 4.4 3.2 2.8 3.1 2.8 2.7
1/8/05 3.1 3.1 2.6 2.8 3.0 2.8 4.1 5.1 4.4 4.2 5.4 5.2 5.5 5.3 6.7 5.5 5.1 4.9 5.1 4.5 4.1 3.5 3.5 3.6
2/8/05 3.1 2.9 3.1 3.0 2.7 2.4 3.6 4.0 3.6 3.0 3.7 3.8 3.4 4.3 3.9 4.2 3.9 4.6 3.9 2.9 3.5 2.8 3.1 3.3
3/8/05 2.7 2.5 2.5 3.0 2.8 2.8 3.5 4.0 4.0 4.2 4.9 4.2 4.1 4.2 3.9 3.6 4.1 3.6 3.8 2.7 3.1 3.0 2.5 2.1
4/8/05 3.0 2.4 2.1 2.7 3.0 2.8 2.5 3.6 3.4 3.6 3.7 3.7 3.1 3.7 3.8 3.4 4.0 4.2 3.4 2.8 3.1 2.8 2.0 2.4
5/8/05 2.6 2.0 3.0 2.4 3.0 3.5 4.2 3.6 4.0 3.6 4.1 4.1 3.3 4.3 2.7 3.8 3.5 3.4 2.8 3.4 3.6 3.9 3.9 3.4
6/8/05 3.4 3.8 3.7 3.7 4.0 4.0 5.1 4.4 4.6 4.5 4.5 5.1 5.2 4.7 4.5 5.5 6.7 6.3 6.9 6.0 4.6 4.1 5.5 4.4
7/8/05 3.4 4.0 4.3 4.3 3.0 2.6 4.7 5.4 3.8 6.7 4.9 4.5 5.7 5.0 4.6 5.3 2.8 2.6 4.0 3.3 3.6 3.6 3.3 3.0
8/8/05 2.6 3.0 2.9 3.3 2.3 4.8 4.6 3.0 3.5 4.4 3.1 3.7 3.5 4.2 3.1 3.9 4.2 3.9 5.2 5.1 5.2 4.8 3.9 3.4
9/8/05 2.4 2.3 4.0 4.3 3.9 4.2 4.5 4.1 4.5 3.3 3.7 3.9 6.1 3.1 4.8 4.2 3.7 3.4 4.2 2.8 3.6 3.9 2.4 3.9

10/8/05 3.3 3.5 2.0 3.5 3.4 3.9 4.8 5.5 3.9 5.5 4.7 4.4 4.2 5.4 4.7 3.7 4.0 4.5 5.4 6.4 4.6 3.9 5.4 3.7
11/8/05 4.2 2.8 4.6 2.7 3.2 3.7 3.9 3.8 4.1 4.2 4.8 6.1 6.0 7.7 7.0 4.3 4.3 5.4 5.2 3.3 3.2 4.4 3.0 3.2
12/8/05 3.0 3.8 3.8 4.4 3.9 2.8 4.4 4.7 3.6 2.4 3.9 3.6 2.9 3.8 3.7 4.0 3.0 3.8 2.4 3.5 3.2 3.9 2.7 2.8
13/8/05 4.3 2.0 4.9 4.6 6.1 2.7 4.6 4.4 5.4 4.4 5.1 3.9 2.4 3.7 3.5 3.3 3.2 3.7 4.4 4.2 4.9 2.6 5.3 3.0
14/8/05 3.2 3.7 2.3 2.4 3.5 3.3 2.9 3.4 2.6 2.2 3.9 3.4 2.6 3.2 3.4 2.4 3.1 4.6 3.2 3.5 3.6 2.7 2.2 3.5
15/8/05 3.4 3.4 3.4 3.6 3.1 2.7 3.0 4.2 2.6 3.6 3.0 2.9 2.9 3.8 3.2 3.4 3.2 3.8 2.9 2.6 3.5 3.9 3.6 3.2
16/8/05 3.3 4.0 2.9 2.8 3.1 2.2 3.6 4.2 2.4 3.9 3.9 4.0 2.5 3.4 3.0 4.5 5.2 4.2 4.6 4.1 3.5 4.9 2.7 2.7
17/8/05 4.3 3.9 3.5 2.6 3.2 4.1 3.3 3.5 4.1 3.3 3.8 4.3 4.2 4.0 4.5 3.3 4.8 3.8 5.6 5.5 3.8 5.5 2.9 2.2
18/8/05 4.1 3.1 4.4 3.4 2.3 3.3 3.7 4.7 4.2 4.9 4.6 4.2 5.1 5.2 3.3 5.1 4.2 3.9 3.3 2.8 2.9 3.9 2.6 2.2
19/8/05 2.1 3.0 2.9 3.3 3.2 4.1 4.3 3.4 3.5 3.6 4.3 5.9 4.8 5.3 5.3 3.1 4.1 3.8 3.0 4.4 2.4 2.3 4.5 3.6
20/8/05 2.9 2.8 3.5 2.2 2.5 3.1 3.5 2.8 2.5 3.0 4.4 3.5 3.7 3.6 3.9 4.0 4.0 2.1 3.7 3.9 3.0 2.9 1.9 3.2
21/8/05 2.7 2.8 2.8 2.9 2.4 3.0 3.0 3.2 3.6 3.0 3.3 3.6 3.0 3.3 3.3 3.6 3.6 3.8 3.6 3.7 3.7 3.2 3.7 3.4
22/8/05 3.4 3.4 3.4 2.6 3.6 3.8 3.7 3.9 4.3 3.9 4.2 4.0 3.9 2.7 3.4 3.4 4.2 5.2 4.6 4.4 4.1 4.1 3.4 3.8
23/8/05 3.8 3.5 4.1 3.9 5.1 4.7 5.5 4.9 4.7 4.1 3.7 4.4 4.1 3.7 4.2 4.1 4.1 4.3 3.6 3.6 3.3 2.8 3.3 3.2
24/8/05 3.5 3.5 3.0 3.5 3.4 4.2 5.2 5.0 3.7 4.2 3.9 3.5 3.7 3.6 3.5 3.6 3.9 4.1 4.5 4.3 4.3 3.5 4.0 3.4
25/8/05 3.1 3.1 3.4 3.4 3.4 3.5 3.7 5.0 6.0 12.5 8.7 5.2 5.0 4.4 4.3 5.7 5.1 5.3 4.2 3.9 3.5 3.2 3.0 2.9
26/8/05 3.1 3.3 2.5 3.4 3.0 3.3 4.0 3.5 3.8 3.9 3.8 4.1 3.9 3.9 3.5 3.5 3.7 3.6 4.1 3.6 3.6 2.9 3.0 3.6
27/8/05 3.4 3.3 2.9 2.8 2.8 3.7 3.9 3.8 4.1 5.4 4.3 4.7 3.9 4.0 3.8 3.9 4.0 3.5 4.0 3.3 3.2 3.0 3.1 3.1
28/8/05 3.4 3.1 3.0 3.4 3.1 3.0 3.1 3.0 3.4 3.4 2.3 3.0 3.1 2.7 3.2 3.3 2.2 3.3 3.4 3.5 3.4 3.1 3.2 3.2
29/8/05 2.8 3.1 2.6 3.1 2.7 3.2 3.5 4.6 4.4 3.9 5.0 5.5 3.4 3.6 3.6 3.6 3.8 4.4 4.4 4.1 3.4 3.8 3.4 4.3

ANIDRIDE SOLFOROSA SO2 µg/m³
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0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
22/6/05 198 211 246 259 250 230 170 135 145 127 138 112
23/6/05 126 113 116 98 87 62 46 73 106 154 199 196 209 219 195 182 179 135 110 118 95 81 82
24/6/05 71 65 63 59 51 42 44 52 84 113 129 130 155 187 192 194 145 128 117 85 98 87 89 88
25/6/05 84 88 99 94 106 72 82 75 94 127 146 174 150 102 91 90 89 87 81 82 84 83 75 75
26/6/05 78 73 65 58 63 55 51 47 59 71 86 108 113 121 134 139 128 108 68 62 65 62 55 55
27/6/05 59 70 67 65 40 30 34 41 67 103 134 157 167 172 199 211 210 168 108 123 113 115 90 91
28/6/05 97 91 73 66 51 39 26 34 61 114 146 180 182 173 207 224 197 150 93 85 98 105 92 78
29/6/05 70 86 83 67 46 36 52 79 103 114 139 176 182 131 109 94 104 87 83 61 65 73 81 93
30/6/05 95 87 83 82 72 69 44 46 50 67 89 110 116 128 141 156 174 168 105 97 94 78 76 76
1/7/05 97 99 95 78 54 31 56 57 57 59 61 72 66 66 67 69 62 60 53 61 59 64 65 73
2/7/05 80 85 93 94 88 75 71 65 62 65 62 64 67 71 67 64 61 62 61 61 65 70 66 52
3/7/05 62 50 42 39 38 59 57 61 68 93 117 124 140 142 142 142 138 143 142 91 94 100 109 103
4/7/05 103 92 99 90 80 54 37 35 62 83 94 102 113 133 125 100 94 86 89 85 82 90 88 80
5/7/05 70 78 70 70 49 31 47 47 46 51 58 61 68 70 70 70 67 72 83 91 97 101 104 103
6/7/05 106 89 79 67 47 19 33 39 49 64 88 95 113 128 113 119 106 63 95 94 87 97 91 87
7/7/05 89 86 82 69 40 20 20 27 60 70 84 122 124 87 78 69 74 78 86 80 69 68 62 49
8/7/05 41 39 33 29 20 16 16 26 45 48 62 81 83 104 116 105 110 104 96 79 65 76 77 78
9/7/05 66 79 68 60 52 54 37 42 58 75 82 99 113 124 124 113 85 63 58 66 77 77 66 67

10/7/05 63 65 65 71 68 66 57 54 49 41 44 59 79 102 108 110 108 96 82 72 62 58 45 38
11/7/05 33 43 48 32 15 7 7 23 34 36 49 64 82 79 78 84 79 78 80 84 88 96 94 97
12/7/05 103 104 84 68 39 14 28 43 57 69 83 108 122 123 130 141 162 167 104 105 101 104 112 106
13/7/05 92 95 98 103 94 59 57 57 63 93 111 122 136 141 145 154 151 149 143 108 69 79 71 73
14/7/05 87 79 76 72 49 63 47 62 80 92 134 153 170 171 179 189 174 177 141 98 106 82 91 79
15/7/05 64 78 78 74 63 33 36 65 94 100 127 142 174 191 187 197 202 206 144 105 92 119 104 82
16/7/05 79 83 130 125 111 98 79 93 87 90 116 152 177 199 227 240 215 188 158 109 105 92 68 52
17/7/05 53 47 39 50 50 57 63 92 105 120 132 168 182 187 213 194 178 174 156 104 94 79 62 66
18/7/05 70 54 64 62 37 21 26 40 92 89 108 129 153 133 142 146 142 139 133 141 128 121 106 110
19/7/05 120 112 111 106 101 72 64 66 64 71 89 103 116 121 121 113 131 129 95 84 68 71 76 76
20/7/05 82 82 84 83 71 42 31 47 52 65 87 114 140 153 168 186 192 216 162 138 151 141 115 98
21/7/05 97 87 84 86 80 53 57 45 47 51 57 66 73 77 80 74 69 69 62 74 82 89 82 84
22/7/05 85 88 86 82 76 74 51 47 55 95 104 122 130 139 149 154 147 141 108 80 93 96 94 95
23/7/05 96 95 92 83 66 67 61 86 95 103 114 132 141 145 147 139 147 144 109 86 97 100 96 88
24/7/05 88 102 101 88 80 76 66 72 77 89 107 119 105 92 123 126 124 95 96 89 97 90 83 82
25/7/05 83 87 78 68 70 40 20 31 52 47 61 94 94 115 127 99 117 89 96 108 100 94 82 76
26/7/05 70 66 68 72 62 46 14 26 40 75 106 131 153 167 181 190 195 173 133 117 118 115 102 102
27/7/05 104 97 81 93 74 66 47 55 72 111 123 148 177 175 195 185 215 221 152 153 132 145 145 124
28/7/05 117 99 102 98 88 78 50 72 91 125 137 155 184 171 188 204 207 242 185 166 153 160 133 119
29/7/05 118 127 143 137 115 113 96 90 99 116 154 183 206 212 185 165 150 145 140 125 119 118 113 100
30/7/05 97 107 107 95 87 65 46 49 52 61 79 126 128 117 101 76 85 85 100 102 96 93 89 84
31/7/05 77 81 83 77 80 77 74 67 68 67 73 85 95 102 101 100 100 86 71 62 62 59 78 78
1/8/05 84 87 87 79 65 43 33 40 45 48 73 100 125 149 160 161 147 167 110 141 134 134 133 120
2/8/05 119 118 124 115 104 108 96 93 97 92 87 76 67 68 64 59 60 49 60 77 106 114 112 107
3/8/05 92 102 102 103 95 82 67 60 61 61 61 74 71 76 75 81 77 78 79 86 93 102 106 111
4/8/05 115 117 114 110 106 94 84 82 84 82 83 84 85 82 76 74 71 70 75 79 79 86 87 87
5/8/05 84 89 88 85 80 53 36 44 57 59 65 78 105 103 114 117 119 125 128 71 68 65 54 45
6/8/05 50 46 53 62 66 56 47 48 59 78 108 123 136 141 149 156 158 154 128 103 78 65 57 58
7/8/05 67 67 67 75 71 59 51 61 48 106 113 110 113 116 118 113 81 79 82 84 82 82 85 78
8/8/05 66 64 56 58 57 38 44 53 58 66 65 71 72 73 69 69 61 60 50 65 68 72 69 69
9/8/05 67 76 64 62 53 56 47 47 57 79 89 102 115 126 133 137 141 141 97 92 107 104 90 90

10/8/05 95 94 89 78 83 62 35 56 76 88 114 123 138 152 155 153 159 164 158 126 107 106 86 77
11/8/05 90 88 84 91 96 66 57 78 75 81 103 114 127 135 139 115 90 87 84 80 82 72 92 88
12/8/05 68 58 51 56 49 55 55 49 63 74 94 117 127 133 140 141 132 140 125 127 91 79 60 61
13/8/05 62 59 59 71 73 40 32 53 76 81 98 120 120 128 134 133 133 129 109 77 75 87 81 70
14/8/05 69 68 71 59 56 45 36 47 73 75 88 93 97 95 79 68 66 60 60 57 71 52 58 66
15/8/05 72 75 75 76 65 51 42 62 71 73 71 75 82 82 77 74 72 68 68 59 58 48 44 51
16/8/05 54 60 54 55 52 62 45 67 72 69 71 74 79 79 79 75 72 64 64 73 82 84 74 58
17/8/05 58 49 55 52 40 38 39 54 57 62 83 110 127 130 135 155 155 164 147 119 100 96 74 84
18/8/05 92 79 71 64 70 58 33 51 65 89 108 126 142 148 145 153 166 163 114 77 85 73 53 49
19/8/05 65 53 42 45 42 39 41 46 69 95 124 140 153 164 177 157 144 118 96 96 85 95 82 91
20/8/05 91 112 110 105 100 91 79 82 78 69 69 64 68 73 81 84 87 75 41 58 79 89 87 82
21/8/05 88 87 80 75 76 74 70 51 47 54 58 60 75 63 70 64 71 55 37 27 36 48 51 54
22/8/05 50 40 40 52 36 21 19 28 34 38 45 57 58 66 68 69 64 47 47 26 15 12 10 7
23/8/05 8 14 7 4 3 3 7 16 25 38 62 74 90 89 81 81 77 74 70 70 70 74 74 80
24/8/05 62 53 42 32 29 15 9 26 42 51 68 95 105 121 132 150 154 148 89 79 67 70 60 61
25/8/05 68 64 59 57 43 38 22 48 53 61 74 94 114 114 110 65 55 57 80 82 88 86 81 82
26/8/05 79 62 51 59 48 47 34 34 34 35 53 66 88 100 110 105 99 74 48 56 50 28 25 20
27/8/05 22 23 19 21 14 8 4 12 32 43 63 32 50 50 50 54 44 44 45 45 53 53 50 50
28/8/05 29 27 26 41 38 43 31 34 31 50 69 85 91 93 100 105 106 100 78 76 55 51 34 47
29/8/05 35 35 31 24 32 37 33 25 26 33 44 61 87 91 108 119 115 83 48 62 67 56 38 47

OZONO O3 µg/m³
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0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
22/6/05 0 1 0 1 1 1 3 4 1 2 1 1
23/6/05 0 0 0 1 1 9 21 11 9 4 0 0 1 1 1 1 1 7 6 1 3 4 1
24/6/05 0 0 2 3 4 10 23 12 15 5 4 7 5 1 1 1 2 1 2 8 3 5 4 2
25/6/05 1 0 0 0 0 5 9 7 4 4 3 1 1 3 5 5 7 6 7 5 3 2 2 2
26/6/05 0 1 0 0 0 1 1 4 3 4 4 1 0 0 1 0 0 1 10 11 8 9 9 3
27/6/05 0 1 0 2 6 17 23 18 12 8 5 1 1 1 0 0 1 4 10 3 3 1 0 0
28/6/05 0 0 0 1 5 12 24 20 14 8 2 3 1 1 1 0 1 4 13 9 5 3 3 1
29/6/05 0 1 0 1 9 26 14 7 5 8 7 2 2 6 5 10 5 8 6 6 3 1 3 1
30/6/05 0 0 0 1 2 4 23 18 17 11 7 3 4 2 5 4 2 6 13 8 4 5 2 2
1/7/05 0 0 1 2 8 15 12 15 13 15 20 12 14 12 12 8 15 14 18 9 8 4 5 2
2/7/05 2 0 0 0 0 3 5 9 13 9 10 9 6 3 7 11 14 11 10 8 4 2 2 4
3/7/05 2 2 2 4 2 0 2 2 3 3 1 1 0 0 1 1 4 3 4 11 6 4 1 2
4/7/05 0 1 1 2 3 12 33 31 12 9 8 9 6 4 8 11 8 9 6 5 3 0 1 2
5/7/05 2 1 1 1 4 21 21 16 17 16 15 13 10 11 11 13 16 13 9 5 2 1 1 1
6/7/05 0 1 0 1 6 31 24 21 16 15 6 9 6 2 12 9 9 28 7 3 4 2 2 1
7/7/05 0 1 0 1 6 24 34 27 17 20 18 3 4 12 14 13 12 11 6 5 4 2 3 3
8/7/05 2 0 2 1 10 29 25 29 16 19 12 3 7 2 3 4 2 6 6 10 13 6 4 4
9/7/05 3 0 1 1 2 4 12 8 8 6 8 3 2 0 2 4 8 14 13 7 3 1 3 2

10/7/05 3 1 1 0 1 1 2 3 5 2 4 2 1 0 0 0 1 0 2 2 4 6 5 4
11/7/05 5 2 0 6 6 31 48 28 16 19 15 16 7 10 13 9 10 11 6 5 4 1 1 1
12/7/05 0 0 2 3 10 32 20 14 18 13 13 4 4 3 5 2 3 3 6 4 1 1 1 0
13/7/05 0 0 0 1 2 8 12 10 11 6 2 1 1 1 4 0 2 1 0 3 10 3 4 2
14/7/05 0 1 0 2 10 7 15 12 9 14 4 1 1 2 1 0 8 1 5 9 3 4 2 1
15/7/05 0 1 0 1 5 24 21 12 8 13 7 5 1 1 3 2 2 1 4 9 10 2 3 3
16/7/05 1 0 0 0 0 2 6 5 6 6 3 3 2 1 1 0 1 0 1 5 2 0 3 5
17/7/05 3 2 1 0 0 1 2 2 2 1 1 0 0 0 0 0 0 0 1 4 5 5 2 4
18/7/05 1 1 2 2 6 22 18 15 2 9 5 3 1 1 1 1 3 5 4 0 0 0 1 0
19/7/05 0 0 0 1 2 8 11 12 12 9 4 3 1 2 4 3 1 1 7 5 6 4 2 1
20/7/05 0 0 0 1 3 11 22 13 14 14 16 9 2 4 5 1 2 1 5 3 2 1 1 1
21/7/05 0 0 0 1 2 8 16 26 25 22 14 9 7 9 8 11 19 14 15 5 3 1 1 1
22/7/05 1 0 0 2 7 6 17 16 19 5 7 2 4 2 2 2 3 2 7 12 5 3 2 2
23/7/05 1 1 0 0 2 3 6 3 7 6 8 3 1 1 1 1 1 1 8 9 4 3 3 3
24/7/05 1 0 0 0 0 1 1 3 3 2 2 3 1 3 1 3 2 7 4 4 2 3 3 1
25/7/05 1 1 0 2 2 13 25 26 13 16 12 5 6 4 4 11 5 10 5 1 1 1 0 0
26/7/05 0 0 0 0 3 11 32 19 15 10 6 2 1 1 2 4 1 2 5 3 3 1 3 1
27/7/05 0 0 1 1 2 8 20 11 13 5 6 4 3 3 1 4 1 1 4 2 2 1 1 0
28/7/05 0 0 0 1 1 8 12 6 7 6 8 7 2 7 2 1 3 0 3 1 2 1 1 1
29/7/05 0 0 0 0 2 4 9 9 8 8 5 4 0 1 1 2 5 3 1 3 1 1 1 0
30/7/05 0 0 0 0 0 4 7 7 9 8 6 7 2 3 7 5 6 3 2 3 1 1 0
31/7/05 1 0 0 1 0 0 1 3 3 5 4 3 1 1 2 3 3 5 8 6 4 3 2 1
1/8/05 0 0 0 2 2 9 12 16 13 14 10 5 4 3 5 6 5 3 12 2 1 1 0 0
2/8/05 0 0 0 0 2 1 8 6 3 5 6 11 8 10 10 11 10 14 9 2 0 1 1 0
3/8/05 0 0 0 0 1 4 10 12 11 9 14 6 7 6 8 6 8 5 4 2 2 1 1 1
4/8/05 0 0 0 0 1 3 6 10 8 10 11 8 6 6 9 8 11 10 8 4 3 1 1 0
5/8/05 1 0 0 1 2 8 19 17 11 13 13 7 1 2 1 1 1 1 0 10 6 3 4 4
6/8/05 1 1 1 0 1 3 9 8 6 5 1 1 0 0 0 1 0 0 2 3 4 1 5 6
7/8/05 3 1 1 0 0 1 1 3 7 1 0 2 1 1 0 1 4 4 3 2 2 2 1 1
8/8/05 1 1 3 3 1 14 10 10 12 7 8 4 5 4 6 7 12 11 11 7 7 4 2 1
9/8/05 0 0 1 2 1 4 9 11 10 6 8 6 2 1 1 1 1 1 7 6 3 2 3 2

10/8/05 0 1 0 2 2 6 16 7 6 7 4 4 2 1 0 1 0 0 0 3 4 2 1 1
11/8/05 0 1 1 1 0 4 7 3 5 7 2 3 1 2 1 3 6 7 4 4 1 2 1 1
12/8/05 0 0 0 0 1 1 7 9 7 7 7 1 0 1 1 1 3 1 2 0 3 1 3 2
13/8/05 1 1 0 1 1 7 7 2 3 4 5 0 0 0 0 0 0 1 1 5 5 1 2 2
14/8/05 1 0 0 1 0 1 1 2 0 2 2 1 0 1 3 3 3 5 3 4 2 3 1 2
15/8/05 0 0 0 0 0 1 3 2 2 2 4 4 1 1 2 1 2 3 2 4 3 5 6 3
16/8/05 2 1 0 4 1 2 9 5 5 8 7 4 3 4 5 7 8 11 8 8 5 2 3 1
17/8/05 1 0 1 4 1 3 10 4 5 8 5 3 1 2 3 2 3 2 1 2 2 2 2 1
18/8/05 0 0 0 0 1 5 13 8 9 7 4 3 1 1 0 1 0 0 1 4 3 1 4 1
19/8/05 0 0 0 1 3 6 7 6 6 4 3 2 0 1 0 0 0 2 5 3 4 2 3 1
20/8/05 1 0 0 0 0 0 2 2 5 6 8 8 3 3 3 5 5 6 17 2 1 1 1 2
21/8/05 0 0 0 0 0 0 0 1 4 3 5 3 0 3 2 4 3 6 7 11 11 6 4 3
22/8/05 1 2 1 3 3 10 12 11 11 12 10 5 1 3 3 1 8 11 2 7 11 6 7 3
23/8/05 3 2 3 6 16 18 33 20 14 15 5 6 3 4 6 8 10 11 8 5 4 1 1 0
24/8/05 2 1 0 2 5 10 25 19 11 13 12 3 3 2 4 3 2 2 8 6 7 4 2 2
25/8/05 2 2 1 2 4 5 6 11 10 8 6 2 1 1 2 12 12 13 5 3 1 2 1 1
26/8/05 0 1 1 1 3 7 14 11 14 14 11 5 4 3 0 1 2 7 12 6 6 7 7 10
27/8/05 5 2 2 3 2 14 17 17 10 13 5 19 7 8 10 8 9 9 11 6 4 4 4 1
28/8/05 5 3 2 1 1 2 2 3 4 2 1 1 0 0 0 0 0 1 4 1 3 4 8 4
29/8/05 1 1 1 5 4 6 9 21 18 12 10 7 2 2 1 2 3 12 17 4 6 9 7 2

OSSIDO DI AZOTO NO ppb
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0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
22/6/05 16 32 29 23 31 43 61 61 46 47 33 29
23/6/05 12 12 11 18 24 50 83 74 69 39 15 13 22 26 21 27 26 57 62 35 39 38 28
24/6/05 20 12 13 13 24 37 47 49 48 29 26 41 36 19 25 18 25 33 39 58 44 47 39 31
25/6/05 21 18 5 6 11 33 41 39 29 25 23 15 16 16 21 19 30 23 29 22 15 9 12 10
26/6/05 2 1 2 2 2 4 3 10 10 16 16 13 3 7 10 7 5 15 43 42 38 42 39 28
27/6/05 19 12 10 13 31 49 57 54 44 35 30 19 17 19 19 22 18 47 78 41 39 16 3 2
28/6/05 0 0 3 5 23 35 46 44 45 37 25 33 21 21 24 26 24 45 61 56 43 35 33 25
29/6/05 18 11 10 17 37 66 55 43 32 41 53 32 35 36 25 39 18 31 30 26 11 6 8 4
30/6/05 0 2 0 1 7 13 43 41 42 31 25 23 22 20 28 33 24 33 66 58 44 43 33 27
1/7/05 3 1 3 7 28 44 42 49 33 37 43 30 40 38 34 31 41 40 51 29 30 16 18 11
2/7/05 7 1 0 0 0 12 14 27 33 27 30 23 20 13 24 29 38 33 30 26 16 9 13 22
3/7/05 11 13 14 13 9 4 8 7 10 11 11 12 6 8 12 15 26 25 30 59 44 42 28 26
4/7/05 11 15 9 12 23 47 69 71 47 32 33 29 33 24 49 38 41 37 25 20 20 9 10 9
5/7/05 9 2 5 3 13 39 43 26 26 30 30 29 25 27 28 38 45 40 31 19 11 7 4 6
6/7/05 1 7 5 9 28 57 51 52 42 33 23 30 24 19 53 44 51 69 37 27 21 17 20 7
7/7/05 1 4 2 8 27 44 53 52 41 46 51 24 25 52 53 54 49 45 38 34 31 25 20 21
8/7/05 14 8 8 9 21 33 35 39 28 31 28 14 22 17 21 26 19 29 32 50 61 38 34 30
9/7/05 31 15 8 5 7 13 28 24 22 18 20 15 12 5 14 26 39 48 43 34 16 10 14 9

10/7/05 9 3 4 0 2 3 5 8 14 11 20 12 7 3 3 2 7 9 16 16 17 26 23 20
11/7/05 18 9 4 19 33 44 51 48 38 41 40 41 24 30 36 27 36 33 28 20 14 3 7 6
12/7/05 0 0 7 13 35 60 48 41 44 42 39 24 21 18 23 19 20 31 51 37 20 8 6 3
13/7/05 1 2 0 3 7 29 37 34 37 20 17 15 15 15 21 9 17 17 13 34 54 29 28 21
14/7/05 9 11 6 10 31 37 51 46 41 53 30 20 15 15 16 15 27 15 40 62 40 43 35 26
15/7/05 21 14 7 13 33 50 68 49 50 50 41 30 17 20 27 26 25 19 59 74 72 36 37 40
16/7/05 30 23 9 10 13 26 44 38 44 44 33 32 25 15 21 18 19 10 24 47 30 14 26 35
17/7/05 23 17 13 8 7 9 15 15 18 13 17 9 4 2 3 2 5 6 5 36 43 42 39 28
18/7/05 15 16 11 14 34 58 58 53 23 39 30 22 12 21 16 15 28 35 34 29 13 0 5 1
19/7/05 0 0 0 3 6 23 26 26 30 28 18 14 10 16 17 19 10 14 34 31 27 19 14 9
20/7/05 2 2 0 2 11 34 47 37 37 39 46 34 16 30 37 22 35 33 62 44 37 28 25 24
21/7/05 5 5 1 1 5 26 28 45 46 42 35 28 26 30 34 37 50 50 49 26 16 4 10 7
22/7/05 2 0 4 13 27 29 45 40 44 25 27 19 22 16 19 25 23 29 41 55 34 21 18 17
23/7/05 11 13 12 7 19 24 33 20 27 30 29 13 10 8 8 12 10 19 48 57 37 34 31 26
24/7/05 23 11 7 7 8 10 15 17 21 15 11 17 16 20 15 15 23 38 25 27 23 23 25 17
25/7/05 9 7 4 14 17 43 60 58 39 47 40 24 35 27 32 50 37 49 33 18 11 11 9 6
26/7/05 4 2 2 1 13 25 50 39 38 35 28 17 18 21 26 32 20 28 52 34 36 26 35 22
27/7/05 8 8 15 13 22 37 61 52 55 31 35 33 25 30 22 42 28 28 66 45 56 40 29 21
28/7/05 16 11 7 15 20 49 64 47 47 38 44 42 27 43 27 17 51 28 56 42 45 30 31 33
29/7/05 20 14 11 9 27 39 59 60 53 49 43 36 13 17 47 41 56 34 18 16 14 9 7 5
30/7/05 3 0 0 1 3 17 29 31 38 40 33 39 21 28 40 33 34 20 13 13 6 4 1
31/7/05 3 1 2 1 1 1 3 7 6 15 14 13 4 6 9 13 12 21 33 25 20 18 10 7
1/8/05 2 0 1 2 6 23 35 34 33 38 29 23 28 29 30 42 40 23 63 29 22 12 4 1
2/8/05 1 0 0 1 9 6 21 22 14 17 23 33 30 36 35 42 38 46 31 10 1 4 4 1
3/8/05 1 0 0 0 2 7 21 27 24 23 30 19 22 21 26 16 27 21 17 11 11 7 6 2
4/8/05 0 0 0 1 3 11 22 29 27 32 32 28 21 21 25 23 28 32 25 16 14 5 3 1
5/8/05 3 0 0 1 6 26 45 38 30 30 32 26 10 13 11 10 11 15 10 46 29 28 27 30
6/8/05 24 20 17 11 12 20 34 28 26 21 12 11 10 9 13 11 9 6 31 29 32 23 32 34
7/8/05 24 15 14 9 8 12 13 12 22 7 2 9 5 2 3 10 12 11 8 6 6 5 1 5
8/8/05 6 4 5 6 5 28 28 25 24 15 15 10 13 11 13 15 26 26 27 28 28 23 19 14
9/8/05 8 6 7 7 13 18 27 29 27 21 23 21 11 6 9 10 12 16 41 39 26 24 19 16

10/8/05 7 7 5 10 13 29 51 34 27 30 23 24 14 10 5 7 11 10 14 25 36 25 23 20
11/8/05 11 11 14 10 10 26 35 21 31 37 22 24 17 18 16 32 37 41 29 27 16 18 13 11
12/8/05 5 4 6 4 8 8 17 21 21 22 23 10 5 11 7 6 18 5 11 4 20 19 21 15
13/8/05 9 7 4 4 4 16 18 12 11 14 15 2 0 2 3 4 6 9 15 30 28 13 16 15
14/8/05 11 3 0 4 2 5 8 8 3 7 5 2 2 4 11 14 12 17 9 11 4 8 6 4
15/8/05 0 0 0 0 0 2 8 4 3 5 10 10 2 3 4 3 4 9 5 11 12 13 18 11
16/8/05 7 4 3 6 6 6 23 10 8 16 16 12 10 12 15 21 25 32 32 32 28 20 18 16
17/8/05 11 9 6 10 11 19 26 10 15 21 16 11 6 11 19 19 24 18 12 21 27 21 24 17
18/8/05 7 7 6 10 11 25 47 39 37 32 26 19 10 9 11 13 14 10 15 27 19 14 15 12
19/8/05 5 4 3 5 13 19 27 27 25 20 16 13 6 10 7 8 7 20 34 27 31 22 23 13
20/8/05 9 0 0 0 0 2 6 6 16 20 25 23 15 11 12 17 20 23 40 12 8 5 3 4
21/8/05 1 1 0 0 0 0 0 2 9 7 13 12 1 10 6 17 16 20 18 18 18 12 11 6
22/8/05 1 4 5 4 6 16 24 18 17 18 19 12 12 15 12 8 23 31 16 18 23 18 16 18
23/8/05 19 20 20 16 18 22 30 24 19 24 15 21 12 15 23 25 33 33 26 25 24 15 15 6
24/8/05 16 7 6 12 17 27 37 34 23 32 28 12 12 11 23 19 19 14 46 36 32 28 23 18
25/8/05 13 13 7 11 19 27 39 31 28 23 22 11 7 14 14 48 45 47 29 19 8 12 9 5
26/8/05 2 3 2 2 7 12 26 20 27 27 25 17 12 14 6 8 12 29 35 20 24 24 17 17
27/8/05 10 5 4 3 5 15 17 21 21 27 15 38 20 21 28 29 30 29 37 24 18 14 14 7
28/8/05 10 5 6 2 1 1 3 3 7 2 1 1 0 0 0 1 1 7 16 9 13 13 17 10
29/8/05 3 2 2 7 6 12 17 30 23 19 21 17 3 5 5 7 16 32 38 25 29 21 23 13

BIOSSIDO DI AZOTO NO2 µg/m³
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PARTICOLATO FINE PM10 (µg/m³) 
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