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

� � �� � ��� �� � �� � ��� �

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

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

 �� � �� �! � " �
 
 � 
 �� � �� �! � " �
 
 � 

� � � � � � � 
 �#� � � �
 
 �� 
� � � � � � � 
 �#� � � �
 
 �� 


$ �� � � 	 � � � 	 �$ �� � � 	 � � � 	 � %%� � 
 � � � ��� 
 &�� � 
 � � 
 	� � 
 � � � ��� 
 &�� � 
 � � 
 	
� 
 �	 �#' �� 
 �	 �#' � (( #�� � 
 �� �� �) �* � � 
 
 � � � 	#�� � 
 �� �� �) �* � � 
 
 � � � 	



� � �� � ��	 �� � ��" � � � � � � � 
 +�� � �� � ��	 �� � ��" � � � � � � � 
 +� ((
� � � ��� � 	 
 �) ���� � � � 
� � � ��� � 	 
 �) ���� � � � 


* � � �� � � � � � � 
 �� 
 �� 
 �, � � -�� � 
 �� � �� � � " � � �� 	 � 	 � 
 ��. � � � �* � � �� � � � � � � 
 �� 
 �� 
 �, � � -�� � 
 �� � �� � � " � � �� 	 � 	 � 
 ��. � � � �
� � � � �� �) �� �/ � 0 �� ��� � � �+�
 � �� � �
 � �	 � 
 
 � � � 1�2� 0 �� ��� � �	 � � +� �� � � � �� �) �� �/ � 0 �� ��� � � �+�
 � �� � �
 � �	 � 
 
 � � � 1�2� 0 �� ��� � �	 � � +� �
, " � �&� �� � � -��
 �	 � � 
 
 � � � 	 � +�" � �
 � �� 1," � �&� �� � � -��
 �	 � � 
 
 � � � 	 � +�" � �
 � �� 1
* � � �� � �+� &� �� � 
 �� � � � � 
 �� � ��� �� 
 �� 
 +��� � �
 �� 	 �� 
 ��� 
 � � ��� �* � � �� � �+� &� �� � 
 �� � � � � 
 �� � ��� �� 
 �� 
 +��� � �
 �� 	 �� 
 ��� 
 � � ��� �
3+�� � � 	 �&� 
 4��	 � � � � � � �/ �� � �
 ��
 
 	 �	 � 	 �� 
 
 53+�� � � 	 �&� 
 4��	 � � � � � � �/ �� � �
 ��
 
 	 �	 � 	 �� 
 
 5
66 � � � � � � � 
 �#� � � �
 
 �� 
 �� � � � � � � 
 �#� � � �
 
 �� 
 � (( � � � � � 
 � 
 �� � ��� �� 
 ��� � � � � 
 �� � � � ��� 
 � �� � � � � 
 � 
 �� � ��� �� 
 ��� � � � � 
 �� � � � ��� 
 � �
66 #� � 
 � ���� ��� �
 �
 	 � � 
 �#� � 
 � ���� ��� �
 �
 	 � � 
 � (( 
 � 	 �� 
 � ��� � &	��
 � � 	7�� � 	 � 	 �
 � �� � � 
 �+� 
 � �
 � 	 �� 
 � ��� � &	��
 � � 	7�� � 	 � 	 �
 � �� � � 
 �+� 
 � �
66 � � � � � � � 
 �� � � ��� � � 
 	 �� � � � � � � 
 �� � � ��� � � 
 	 � (( �� � � ��8�� � ��	 �� � ���
 � � 	7�+�� � � 	 �� �� �� � 	 � +�� � � ��8�� � ��	 �� � ���
 � � 	7�+�� � � 	 �� �� �� � 	 � +

* � � �� � ��
 �
 � 	 �� �� � � " � � �� ��	 � � �9
 	 � � 
 � 	 �� 
 � ��� � � �	 �� � �* � � �� � ��
 �
 � 	 �� �� � � " � � �� ��	 � � �9
 	 � � 
 � 	 �� 
 � ��� � � �	 �� � �
: � � � 
 �; � 	 �� 
 �: � � � 
 �; � 	 �� 
 � (( " � 	 �	 � � �#� � � �
 
 �� 
 �� � 
 �� " 
 � �&� � �
 	 � 	 � 
 ��� 
 +�" � 	 �	 � � �#� � � �
 
 �� 
 �� � 
 �� " 
 � �&� � �
 	 � 	 � 
 ��� 
 +�
� � � � 
 �� �	 � �	 � � �� � �� � � 
 �+� 
 � � �	 � �� � � � � �� � � �+�
 � 	 � +���
 � 
 1� � � � 
 �� �	 � �	 � � �� � �� � � 
 �+� 
 � � �	 � �� � � � � �� � � �+�
 � 	 � +���
 � 
 1



� � 	 � � � � � 
 �� ��	 � � �
 � � �� � 	 � � � � � 
 �� ��	 � � �
 � � � ((
� � 
 ��� � � 
 ��� � � �� � � +
 <� � 
 ��� � � 
 ��� � � �� � � +
 <

66 =� �+�
 � � � �+� � 
 �=� �+�
 � � � �+� � 
 � (( � � � 	 
 �� ��� � �� � �� � � 	 
 �� ��� � �� � �

66 #� 
 	 � � ��� � 
 � �&� 	�� 
 
 �#� 
 	 � � ��� � 
 � �&� 	�� 
 
 � (( &� 
 
 � ��
 � � � � � 	 �� 
&� 
 
 � ��
 � � � � � 	 �� 


66 � � ��� � �� � ��� � � (( � � � 	 �
 	 � 	 � �� � 
 	 � � �� � � 	 �
 	 � 	 � �� � 
 	 � � �

66 � � � � +���� �	 
� � � � +���� �	 


66 * � ��
 8� � � � � � 
 �* � ��
 8� � � � � � 
 � (( � � � 	 �+� � 
 8� � � 
 ��
 
 	 � � � � 
 	 
� � � 	 �+� � 
 8� � � 
 ��
 
 	 � � � � 
 	 


66 � � �
 
 �� 
 �
 	 � 
 +� �+
� � �
 
 �� 
 �
 	 � 
 +� �+




� � �
 � �� �� � �
 
 �� 
 
 �
 	 � � 	 � � � 5�� � �
 � �� �� � �
 
 �� 
 
 �
 	 � � 	 � � � 5�
#: � , � � � � -� 2�#: � , � � � � -� 2�

>� �>� � ' �#� � � � 
 �� � 	 �� 
 7�' �#� � � � 
 �� � 	 �� 
 7�>� �>� � � �$ �� � � 	 �&� �� � � � � 
 � �� �$ �� � � 	 �&� �� � � � � 
 � �
� � �
 
 �� 
 
 �� � &� � � +5� � �
 
 �� 
 
 �� � &� � � +5
66� � �� � � � �+�� ?�+� �, � : � �� � �� � �� � � � �+�� ?�+� �, � : � �� � � � : ?� : ?--
66� � � 	 �� � �� 	 � �� � 	 	 � � �, � � -� � � 	 �� � �� 	 � �� � 	 	 � � �, � � -
66 �	 � � � � 
 �� ?�+� 
 �,  : ?- �	 � � � � 
 �� ?�+� 
 �,  : ?-
66>� �� 	 ��� �: � � � 
 �� �#� � � � � 
 +
 �,>� �� 	 ��� �: � � � 
 �� �#� � � � � 
 +
 �, >: #
>: #
 --
66#� � " � 
 �+�� ?�+� �,#: � -#� � " � 
 �+�� ?�+� �,#: � -
66=� �� 
=� �� 


� � ��� � � 
 ��� �� � ��� � � 
 ��� � � : ?� : ? ) �� � �) �� � �%%9� : ��� � � : ?�) �#: �9� : ��� � � : ?�) �#: �



@� � �� 
 &�� � 
 � � 
 	 � ���� � � � 	 
 �@� � �� 
 &�� � 
 � � 
 	 � ���� � � � 	 
 �
� ��� � �
 � �� �� � �
 
 �� 
 
� ��� � �
 � �� �� � �
 
 �� 
 


66 � : ?� : ? ) � : ?5�� � � 
 � �����) � : ?5�� � � 
 � �����
� � �+���� � 	 �� 
� � �+���� � 	 �� 

%%+� 
 	 � � � �
 � ��� � � 
 �) ��� � � 
 	 
+� 
 	 � � � �
 � ��� � � 
 �) ��� � � 
 	 


%%� � �+��� �
 � �� � � � 
 +� � 	 � �� � �+��� �
 � �� � � � 
 +� � 	 � �

%%� � � +�
 � �" � ��+�
 � 
� � � +�
 � �" � ��+�
 � 


66 � : ?� : ? ) � : ?��� �� 
 � �� �	 � �� 
 � �) � : ?��� �� 
 � �� �	 � �� 
 � �
� 
 +�� � 	 � �
 ��� � � �� � � &� ��� � ��� 
 +�� � 	 � �
 ��� � � �� � � &� ��� � ��
� � � " � 
 	 �� 
 5��� � � �� � � " � 
 	 �� 
 5��� � � �
� � � 	 �� � �� 	 � �� � 	 	 � � �, � � -� � � 	 �� � �� 	 � �� � 	 	 � � �, � � -
%%� � � 
 �
 � �� � 
 � �� � 	 � � � ����
 � 
 
� � � 
 �
 � �� � 
 � �� � 	 � � � ����
 � 
 


%%� � � � �
 � �� � � � 
 �� � � �	 �� � � � �
 � �� � � � 
 �� � � �	 �

66  : ?�� 
 +� : ?�� 
 +�>: #
>: #
 5�� � � � 	 ��
 �
 � 
 ��� � 	 �	 � ��� � � �� � � � 
 +5�� � � � 	 ��
 �
 � 
 ��� � 	 �	 � ��� � � �� � � � 
 +%%
�� &� ��� ; � 
 � �3
 � � � 4��� � � � �
 � �� � � �	 � �) �� � � � 
�� &� ��� ; � 
 � �3
 � � � 4��� � � � �
 � �� � � �	 � �) �� � � � 


66 #: � 5�� � 
 	 � �" � 	 � 
 �	 � �� �� " � ��� ��� � 	 � �� � � 
 � �#: � 5�� � 
 	 � �" � 	 � 
 �	 � �� �� " � ��� ��� � 	 � �� � � 
 � �



� � � 
 �
 � � � �
 � �
 � �� 
 A�� � 
 	 � �" � 	 �� 
 �� � � 
 �
 � � � �
 � �
 � �� 
 A�� � 
 	 � �" � 	 �� 
 �
	 � �� � �+���� � 	 �� 
 �) �
 � � � 
 +� � � �� � �	 � �� � �+���� � 	 �� 
 �) �
 � � � 
 +� � � �� � � , 
 � ?	�� � � � -, 
 � ?	�� � � � -

..





� � � �
 � � � �
 � �
 � �� 
 A� � � �
 � � � �
 � �
 � �� 
 A
� � 
 	 � �" � 	 �� 
 �	 � �� � � � 
 +� � 
 	 � �" � 	 �� 
 �	 � �� � � � 
 +%%�� &� ���� &� �� � ; � 
 �� ; � 
 �



B� � � � � � � 
 +�B� � � � � � � 
 +� (( 
 � �� �� � �
 
 �� 
 
 �
 � �� �� � �
 
 �� 
 
 �
" � � � � �
 � �� � � � �� � 
 
 � �� � � � 
" � � � � �
 � �� � � � �� � 
 
 � �� � � � 


66 � 
 �� � ��� 
 +� 
 �� � ��� 
 +%%" � 
 � +�
 � � � � � 
 �� ��� � �
 
 �� 
 
 �� � � �� " � 	 � +�" � 
 � +�
 � � � � � 
 �� ��� � �
 
 �� 
 
 �� � � �� " � 	 � +� � �� �
� � � � � �� �� 
 	 
 �� 
 +�� � � +�	 � � 
 
 � � � 	 ��
 � �� �� � �
 
 �� 
 
 �� � � �� � � � � �� �� 
 	 
 �� 
 +�� � � +�	 � � 
 
 � � � 	 ��
 � �� �� � �
 
 �� 
 
 �� � � �
(( � � � �	 � 
 
 � �� � 5�
 � �� 
 �
 � � �� � �	 �� 	 ��� � 
 	 �� � �	 �� � 
 �� � � � �� : � �	 � � 
 �� � � �	 � 
 
 � �� � 5�
 � �� 
 �
 � � �� � �	 �� 	 ��� � 
 	 �� � �	 �� � 
 �� � � � �� : � �	 � � 
 �

	 � � � � 
 1��=�� � � � � : ?�	 � � 
 �
 � � �	 � � � � 
 �	 � � 1	� � � � 
 1��=�� � � � � : ?�	 � � 
 �
 � � �	 � � � � 
 �	 � � 1

(( 9
 �	 � 	 � ��&� �� � � 5�� �� � � +� �' � � �	 �� � 
 �� � � � �	 � � 
 �� &�� 	 �� 
 ��" � �� � � � �9
 �	 � 	 � ��&� �� � � 5�� �� � � +� �' � � �	 �� � 
 �� � � � �	 � � 
 �� &�� 	 �� 
 ��" � �� � � � �
� �� � � � �	 � � 
 �� ����� 
 +�
 � � � � � 
 �� � � " �
 � +1� �� � � � �	 � � 
 �� ����� 
 +�
 � � � � � 
 �� � � " �
 � +1

Sulphur dioxide emissions
(million tons)

2.00
2.58

3.29

16.36

5.75

3.85

0

2

4

6

8

10

12

14

16

18

1990 2000 2010

mi
llio

n t
on

s

Shipping

EU land-based



� � �� ��� � ��
 � �� � � � �� � 
 	 � 
 	 �� � �� ��� � ��
 � �� � � � �� � 
 	 � 
 	 �%%
�� � � ��� � ��� � � � &� � � 
 	� � � � ��� � ��� � � � &� � � 
 	

10 10 ppmppm

27,000 27,000 ppmppm



� � � �
 � ��� � ��
 � �� � � � �$ �� � � 	 �&� �� � � �
 � ��� � ��
 � �� � � � �$ �� � � 	 �&� �%%
��
 � ��
 � +��� 
 	 �� � � � �" � �� � �� � � ��� � � 
 	��
 � ��
 � +��� 
 	 �� � � � �" � �� � �� � � ��� � � 
 	

9 �* =� �B� C* 9#�� � � �, � � � D-�) � : ! * =�� � � �, � � � E-9 �* =� �B� C* 9#�� � � �, � � � D-�) � : ! * =�� � � �, � � � E-
66 � ���� � �� � �� 	 �
 ���	 �
 � � �� � �
 � � �� � �� � �� 
 �� � 
 � �	 
 � ��� ���� � �� � �� 	 �
 ���	 �
 � � �� � �
 � � �� � �� � �� 
 �� � 
 � �	 
 � �� , � 
 � �� � � +� -, � 
 � �� � � +� -
66 � � � � � � �� � 
 � � � �� � �� � �� �� � � 
 � � �	 
 � ��
 � 
 ��
 � ���� � �� � � � � � �� � 
 � � � �� � �� � �� �� � � 
 � � �	 
 � ��
 � 
 ��
 � ���� � � , 
 � � � ��� � �� � � �
 	 � � -, 
 � � � ��� � �� � � �
 	 � � -

* =! : � � =: � * �� � �, � � � D-* =! : � � =: � * �� � �, � � � D-
66 � � � 
 �
 � �� 
 � � � � � � � �� � � � � �� �� � �
 � � �� � �� � �� ��� �� � � � �� � � �
 ��� � 
 �� � � 
 �
 � �� 
 � � � � � � � �� � � � � �� �� � �
 � � �� � �� � �� ��� �� � � � �� � � �
 ��� � 
 �

9 �� CC�� � �� : ! * � �, � � ' � -9 �� CC�� � �� : ! * � �, � � ' � -
66 � ���� � �� � �
 � �� � � � � �� � �
 � � �� � �� � �� ��� � � � � � �� � � �	 � �  � ���� � �� � �
 � �� � � � � �� � �
 � � �� � �� � �� ��� � � � � � �� � � �	 � �  

(( � � � � 	� � � � 	%%
 	� � �&� 
 
 � �
 �,F � �� � � � 
 ��
 �� � � 	-�
 	 � � �&� 
 
 � �
 �,F � �� � � � 
 ��
 �� � � 	-�
(( � � �� 
 �
 � �	 � � �
 � �� ���� ���� 
 � �
 � 
 �� 
 +�� 
 �
 � �
 � � � �� � �� 
 �
 � �	 � � �
 � �� ���� ���� 
 � �
 � 
 �� 
 +�� 
 �
 � �
 � � � � %%
 �+� �� �� � 	 � �� �	 �
 �+� �� �� � 	 � �� �	 �

� #! � BB9 � �� � ��  �� C* � !  � * 9>�� #! � BB9 � �� � ��  �� C* � !  � * 9>�
66 � � � 
 
 � � �� 
 � �! �� 
 � �� � �� � ! � � � �� � � �" ! � � � �� � � � �� � � ! � � � �� � �
 � � � � � � #� � � 
 
 � � �� 
 � �! �� 
 � �� � �� � ! � � � �� � � �" ! � � � �� � � � �� � � ! � � � �� � �
 � � � � � � #



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

#: � � 9� � 9:  �G9CC�#:  � 9$ � !#: � � 9� � 9:  �G9CC�#:  � 9$ � !
66 � ! � � � � �! ��� � � � 
 � � � � � �� ! � � � � �! ��� � � � 
 � � � � � �

(( 9
 �� � 
 	 � � � 	 � � � �� � � � � �
 � �9
 �� � 
 	 � � � 	 � � � �� � � � � �
 � � (( � �	 � �+���� � � 
 	 �� 	 �� 
� �	 � �+���� � � 
 	 �� 	 �� 

(( � 
 �
 � ��� � �� ��� � ��� 
 �� �� � �	 � � �� 
 ��
 �� � ��� 
 +�
 � ��
 
 	 � � � � 
 	 
� 
 �
 � ��� � �� ��� � ��� 
 �� �� � �	 � � �� 
 ��
 �� � ��� 
 +�
 � ��
 
 	 � � � � 
 	 

(( � � �� �� � �
 
 �� 
 
 �	 � � +�
 �� � �� �� � �
 
 �� 
 
 �	 � � +�
 �
(( : ��
 � 	 	 �
 � �� �	 � �
 ���� � 	 
 �� � �� � � � � 
 �� ��
 � �� 
: ��
 � 	 	 �
 � �� �	 � �
 ���� � 	 
 �� � �� � � � � 
 �� ��
 � �� 


66 � � � � �� $ �� 
 �� � 
 � �� � �� � �� � �%� � � � � ��� � � 
 � �� � � � �� $ �� 
 �� � 
 � �� � �� � �� � �%� � � � � ��� � � 
 � �
" � � � &� %�
 �� � �! � � � �' � � �� � �� 
 � � �� � �� � �� � �( � ) �� � �" � � � &� %�
 �� � �! � � � �' � � �� � �� 
 � � �� � �� � �� � �( � ) �� � �
� � ' �� � � � 
 � � 
 � �� � �* � � +#� � ' �� � � � 
 � � 
 � �� � �* � � +#

66 , � - � � �� � �� � � �� �� � ���� �� �� � �� �� � �, � - � � �� � �� � � �� �� � ���� �� �� � �� �� � �



#�� � 
 �� �� ��� � �� � � � � � �,#� H� -�#�� � 
 �� �� ��� � �� � � � � � �,#� H� -� ((

 � � �� � � � �� 
 �
 � �� � : ?
 � � �� � � � �� 
 �
 � �� � : ?

66  � � �
 	 � +� �
 � � � 
 �	 � � 	 �� � 
 � �� " � 	 � � � 
 	 �	 � � � 
 � �� � �� 
 � � � �
 	 � +� �
 � � � 
 �	 � � 	 �� � 
 � �� " � 	 � � � 
 	 �	 � � � 
 � �� � �� 
 �
� � � �� &� ��� " �� ��� 
 +�� � 
 	� � � �� &� ��� " �� ��� 
 +�� � 
 	%%� ��� � 	 �&� �� � � � � � � +�	 � ��� 
 +� ��� � 	 �&� �� � � � � � � +�	 � ��� 
 +
(( � ��' � �� 
 �� � �� ��' � �� 
 �� � � � � +� � � � : ?�" � �� � 0 ��&� � � �� � � � � �) �� � 
 � �	 � ���	 ��� � +� � � � : ?�" � �� � 0 ��&� � � �� � � � � �) �� � 
 � �	 � ���	 ��

� ?	� � � � �� �� � 
 	� ?	� � � � �� �� � 
 	%%� ��� � 	 �&� �, � �I 2�8�� ��� � 	 �&� �, � �I 2�8� 	 � 
 
 �	 � 
 
 � --
(( ( �( � .. � � � �� � �! � � � � � ��� � � �� � �! � � � � � �� � � 	 �
 � � �� 
 � �
 � �� � �
 
 �� 
 
 �" � �/ � 0� � 	 �
 � � �� 
 � �
 � �� � �
 
 �� 
 
 �" � �/ � 0
(( / 
 � � � �( � 0� ! � �� � �1�2 
 � �' �� �� �� � � � �/ 
 � � � �( � 0� ! � �� � �1�2 
 � �' �� �� �� � � � � � � 	 
 �� � 0 �8�E� 0� � 	 
 �� � 0 �8�E� 0
(( � � �� ! � �� � �%
 � 
 �� � �! �� � ' 
 ! � �� �� � �� ! � �� � �%
 � 
 �� � �! �� � ' 
 ! � �� � � � 	 
 �2� 0� � 	 
 �2� 0

66 ! � 
 � �	 
 ��
 �� � � �
 � �#�� � 
 �� �� ��� � �� � � � � � �,#� H� -�� � � � ����! � 
 � �	 
 ��
 �� � � �
 � �#�� � 
 �� �� ��� � �� � � � � � �,#� H� -�� � � � ����
� 
 +�� � � � � � � 	 �� 
 
 ��� � �9� : �
 � � � 	 �� 	 �� 
 
 ��
 �J� ��� 
 +�� � � � � � � 	 �� 
 
 ��� � �9� : �
 � � � 	 �� 	 �� 
 
 ��
 �J� ��

66 =� � +��
 � ��� � � �#� H� �� � 	 �� �; � 	 �� 
 �=� � +��
 � ��� � � �#� H� �� � 	 �� �; � 	 �� 
 � � � +� ���
 �� � +� ���
 � �
 �	 � � 	 ��
 �	 � � 	 �

 � � 
 +�
 � �K� L�� ����� 
 �� 
 �
 � �� � : ?�� " � 	 � � � 
 	 �� � � �+�����������
 � � 
 +�
 � �K� L�� ����� 
 �� 
 �
 � �� � : ?�� " � 	 � � � 
 	 �� � � �+�����������

 � &� �� � �	 � �K/ � � �� ����� 
 �� 
 ��� 
 +
 � &� �� � �	 � �K/ � � �� ����� 
 �� 
 ��� 
 +%%" � 
 � +�� � � 
 � � � 
" � 
 � +�� � � 
 � � � 




#� H� �#� H� � (( 
 � � � � �� � � � �
 � � � � �� � � � �

66 � � � � � �
 �+� �� �� � 	 � �� �	 � �� � 	 
 ��� � � ��� � � � � �
 �+� �� �� � 	 � �� �	 � �� � 	 
 ��� � � ��
� � �
 
 �� 
 
 �� � �
 
 �� 
 
 � (( � �� �) �
 � �
 �� �� �) �
 � �
 �

66 � �� 
 	 � �� ��� � � +�� ?� � � �� 
 �� �� 
 	 � �� ��� � � +�� ?� � � �� 
 �
(( � � 	 � � 
 " � � � �� � 	 � � 
 " � � � �%%� 	� 
 �� 	 � 
 � ����#� " � ��� � 	 �#� " � ��� � 	 �

(( � � � 	 	 �� 8J� 
 � � � �� � � 	 	 �� 8J� 
 � � � � (( � �� 
 � � �� � � �
 �� �� 
 � � �� � � �
 �

(( C� 
 �� 
 � � �� 
 �#� �
 � �* � � � �
 � �C� 
 �� 
 � � �� 
 �#� �
 � �* � � � �
 � �

66  � � �
 	 � +� ���
 +
 �� � 
 	 �� ��� � 	 �&� � � � �
 	 � +� ���
 +
 �� � 
 	 �� ��� � 	 �&� �
�� � ��� � � � �� � � � �� � �
 � �� 
�� � ��� � � � �� � � � �� � �
 � �� 


66 9
 	� 
 +�	 � �� � " ��
 � �� � �� � �+� ��
 � 
 �9
 	 � 
 +�	 � �� � " ��
 � �� � �� � �+� ��
 � 
 �
�� 	 � � �	 � �
 �� � � � ��� ++� � 
 
 � +�	 � ��� 	 � � �	 � �
 �� � � � ��� ++� � 
 
 � +�	 � �
� � &� � 
 � � 
 	 
 �� 
 +�� � � 	 
� � &� � 
 � � 
 	 
 �� 
 +�� � � 	 




 � ?	�
 	 � � 
 5�� � � � ?	�
 	 � � 
 5�� � �

66 #� � � �
 
 �� 
 �
 � �&�� � �� � 
 	 � � � 	 �	 � �#� � � �
 
 �� 
 �
 � �&�� � �� � 
 	 � � � 	 �	 � � � 
 
 �� 
� 
 
 �� 
 
 � �� �� � �
 
 �� 
 
 ��
 � �� �� � �
 
 �� 
 
 ��
	 � �� � �� � ���� � �� =� �) �� �� �� � ��� 	 � 
 	 
 1	� �� � �� � ���� � �� =� �) �� �� �� � ��� 	 � 
 	 
 1

66 E�+���� � � 
 	 �� � 	 � � +� �� � �� 
 ���
 � �� +�
 � ��� � � 	 �� 
 �� ��E�+���� � � 
 	 �� � 	 � � +� �� � �� 
 ���
 � �� +�
 � ��� � � 	 �� 
 �� ��
� � �
 
 �� 
 
 ���� � ��
 � �� 
 ���� � �� � 	 ��� � +�
 � �8�� 
 �� � +�
 � 1��� � �
 
 �� 
 
 ���� � ��
 � �� 
 ���� � �� � 	 ��� � +�
 � �8�� 
 �� � +�
 � 1��

66 H�
 � ��� � � � � 	 �" � �� � � � 
 	H�
 � ��� � � � � 	 �" � �� � � � 
 	 ��� �����
 �� � � ��� 	 � � � �� � ��� � �� 
 �
 � �� �
� =� ��� 
 +�� � &�� � �� �� � 	 �� 
 � ��� � �
 
 �� 
 
 �#� ���
 � 
 �( ��
� � 
 
 �" �� �� ��� � � 	 �� 
 �	 � �� � � " � � �� 	 � 	 � 
 1

6 � �
 � �� � &� �" � +� � 	 ��� � �� � � � �� 
 �#: � ��
 +� ?�	 � �
 �� � � � �(
� � ��
 � �� � 	 � � +� �� � � �� 
 +�+� &� �� � �� � 
 
 �" �� �� � � ��� � 	 �� 
 
 1�



3 � 45�� 5� &� �3 � 45�� 5� &� �
6 � 7 �8 � 5� � �( 3 �* � � �6 � 7 �8 � 5� � �( 3 �* � � �

66 #�� � 
 �� �� ��� � �� � � � � � �,#� H� -�
 	 � � 	 � � � �#�� � 
 �� �� ��� � �� � � � � � �,#� H� -�
 	 � � 	 � � � �%%J� 
 �J� 
 �

66 9� : �� �9� : �� � 
 +
 + � � � �
 � �� 
 &�� � 
 � � 
 	 �� � � 	 � � 	 �� 
 �� � � �
 � �� 
 &�� � 
 � � 
 	 �� � � 	 � � 	 �� 
 �#		 � �#		 � � %%J� �� ��J� �� ��
(( G � � � 
 � � � �� 
 �� =� ��
 +� ?�
 �G � � � 
 � � � �� 
 �� =� ��
 +� ?�
 �

(( * � � �	 �� +� � 	 �� 
 �� �� � � 	 � �� � � �� � #�* � � �	 �� +� � 	 �� 
 �� �� � � 	 � �� � � �� � #�

((  � � � 	 �� 	 �� 
 
 �� 
 �	 �� � 	 � � � : ?�
 	 � 
 +� �+
 �, � � � � � 
 �
 � " � �	 	 � +- � � � 	 �� 	 �� 
 
 �� 
 �	 �� � 	 � � � : ?�
 	 � 
 +� �+
 �, � � � � � 
 �
 � " � �	 	 � +-

66 #� � � � 
 	 �� � �
 � �� �� � �
 
 �� 
 
 �
 	 � +� �#� � � � 
 	 �� � �
 � �� �� � �
 
 �� 
 
 �
 	 � +� � ��
 � ��
 � +��
 � ��
 � + (( � � � � 
 	� � � � 
 	

66 C� � 
 � � �
 � � �
 	 � +� �� 
 �
 � �� �#: � ��
 +� ?�C� � 
 � � �
 � � �
 	 � +� �� 
 �
 � �� �#: � ��
 +� ?� (( � � � � � �� � � � � �

66 � � �+� ��
 � 
 �� 
 �
 � � � �� � �+� ��
 � 
 �� 
 �
 � � � � %%
 �+� �� �� � 	 � �� �	 � �
 �+� �� �� � 	 � �� �	 � �%%� � 	 � � 
� � 	 � � 


66 � � �� � � � �+�� � � 	 �&� ���
 � ��� � " ��� � 	 �� 
 �� � �� � � � �+�� � � 	 �&� ���
 � ��� � " ��� � 	 �� 
 �%%� � 	 � � 
 ������ � 	 � � 
 �����
� � � " � � �� 	 � 	 � 
 �	 � � 
 �	 � � 
 
 � � 
 � ��
 	 � �
 � 	 �� 
 � ���� � 1� � � " � � �� 	 � 	 � 
 �	 � � 
 �	 � � 
 
 � � 
 � ��
 	 � �
 � 	 �� 
 � ���� � 1



* � � 
 � �� � �* � � 
 � �� � �

H� � �� � � � ��
 �� � � � 	 �� 
 ���
 � �� +�
 � ���
 � 
 �	 � �H� � �� � � � ��
 �� � � � 	 �� 
 ���
 � �� +�
 � ���
 � 
 �	 � �
#� � � �
 
 �� 
 �� � � � � 
 � �
 ��
 �� ���� � ��� 
 � � � � � 
 �#� � � �
 
 �� 
 �� � � � � 
 � �
 ��
 �� ���� � ��� 
 � � � � � 
 �

#� � 
 � ���) �� � � ��� � � 
 	 �+� � � � � 
 	 
 ��#� � 
 � ���) �� � � ��� � � 
 	 �+� � � � � 
 	 
 ��
� � 
 
 � �	 � 	 �� 
 �� � � � � � +�
 � 
 �� � 
 
 � �	 � 	 �� 
 �� � � � � � +�
 � 
 �

#�� � 
 �� � � �
 � �� � � �+�#�� � 
 �� � � �
 � �� � � �+�
� � � 
 � 
 	 � 	 �� 
 
 �� � � 
 � 
 	 � 	 �� 
 
 �


 	 � +�� 
 �
 	 � +�� 
 �


 � � �� � � �� � " 
 �	 � 5
 � � �� � � �� � " 
 �	 � 5

http://www.europa.eu.int/comm/environment/air/transport.htm#3http://www.europa.eu.int/comm/environment/air/transport.htm#3

Or contact us at Or contact us at envenv--ships@ships@ceccec..eueu..intint


