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,�8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

.XU]IDVVXQJ�

'LH�I�U�.XURUWH��EOLFKH�hEHUSU�IXQJ�GHU�OXIWK\JLHQLVFKHQ�9RUDXVVHW]XQJHQ�GXUFK�GHQ�

GHXWVFKHQ�:HWWHUGLHQVW�]HLJWH�I�U�GLH�6WDGW�%DG�+RPEXUJ�6WLFNR[LG�.RQ]HQWUDWLRQHQ�

QDKH� GHV� ]XOlVVLJHQ� *UHQ]ZHUWHV�� VR� GDVV� GLH� I�U� GDV� -DKU� ����� DQVWHKHQGH�

%HVWlWLJXQJ�DOV�+HLOEDG�JHIlKUGHW�VHLQ�N|QQWH��

9RU� GLHVHP� +LQWHUJUXQG� ZXUGH� GDV� )RUVFKXQJV]HQWUXP� -�OLFK� EHDXIWUDJW�� GLH�

.OLPDWRORJLH� GHU� /XIWYHUXQUHLQLJXQJHQ�PLWWHOV� /DQJ]HLWPHVVXQJHQ� ]X� XQWHUVXFKHQ��

*OHLFK]HLWLJ� VROOWHQ� DQKDQG� YRQ� KRFKDXIJHO|VWHQ� PRELOHQ� 0HVVXQJHQ� UHOHYDQWH�

9HUXUVDFKHU�E]Z��4XHOOJHELHWH�YRQ�/XIWYHUVFKPXW]XQJHQ�LGHQWLIL]LHUW�ZHUGHQ��XP�VR�

JHHLJQHWH�0D�QDKPHQ�]XU�9HUEHVVHUXQJ�GHU�/XIWTXDOLWlW� LP�.XUJHELHW�HUJUHLIHQ�]X�

N|QQHQ�� 3DUDOOHO� GD]X� ZXUGHQ� PRGHOOPl�LJH� 8QWHUVXFKXQJHQ� ]XU� 6WLFNR[LG�

%HODVWXQJ� LP� .XUJHELHW� GXUFKJHI�KUW�� XP� GHQ� HUUHLFKEDUHQ� (IIHNW� P|JOLFKHU�

0D�QDKPHQ�DEVFKlW]HQ�]X�N|QQHQ��

'LH� /DQJ]HLWXQWHUVXFKXQJHQ� ]HLJWHQ�� GDVV� LQVEHVRQGHUH� GHU� PRUJHQGOLFKH�

%HUXIVYHUNHKU� LQ� GHQ�:LQWHUPRQDWHQ� ]XU� 6WLFN[LG�%HODVWXQJ� LP� .XUJHELHW� EHLWUlJW��

'HU�V�GZHVWOLFKH�%HUHLFK�GHU�6WDGW�XP�GHQ�%DKQKRI�XQG�%XVEDKQKRI�NRQQWHQ�GDEHL�

DOV� UHOHYDQWH� 4XHOOJHELHWH� LGHQWLIL]LHUW� ZHUGHQ�� %HL� V�GZHVWOLFKHU� :LQGULFKWXQJ�

]HLJWHQ�,QWHQVLYH�0HVVNDPSDJQHQ�LP�/XY�GHU�6WDGW��GDVV�PHKU�DOV�����GHU�6WLFNR[LG�

%HODVWXQJ� DXI� GHQ� ORNDOHQ� 6WUD�HQYHUNHKU� ]XU�FNJHI�KUW� ZHUGHQ� NDQQ�� :HLWHUH�

0HVVXQJHQ�XQG�HLQH�$XVEUHLWXQJVPRGHOOLHUXQJ�]HLJWHQ��GDVV�GLH�DNWXHOOH�)ORWWH�YRQ�

(852��%XVVHQ�]X�PHKU�DOV�HLQHP�9LHUWHO�GHU�6WLFNR[LGNRQ]HQWUDWLRQHQ�DP�.XUSDUN�

EHLWUDJHQ��'LH�$QDO\VHQ�ODVVHQ�HUZDUWHQ��GDVV�HLQ�$XVWDXVFK�GHU�/LQLHQEXVVH�JHJHQ�

(852�� )DKU]HXJH� VRZLH� HLQH� 6SHUUXQJ� GHU� .DLVHU�)ULHGULFK� 3URPHQDGH� GLH�

6WLFNR[LG�.RQ]HQWUDWLRQHQ� LP�.XUJHELHW�VRZHLW�VHQNHQ��GDVV�GLH�*UHQ]ZHUWH�I�U�GLH�

%HVWlWLJXQJ�DOV�+HLOEDG�HLQJHKDOWHQ�ZHUGHQ�N|QQHQ��
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'HQ� +HUUHQ� )�� 'HQIHOG� �*HVFKlIWVI�KUHU� 9HUNHKUVYHUEDQG� +RFKWDXQXV�� XQG� 6��

/HLVFKQHU�VHL�JHGDQNW� I�U�GLH�0|JOLFKNHLW��XQVHU�PRELOHV�0HVVODERU��EHU�1DFKW�DXI�

GHP� %HWULHEVKRI� GHU� 6WDGW� %DG� +RPEXUJ� YHUVRUJHQ� ]X� N|QQHQ�� VRZLH� I�U� GLH�

%HUHLWVWHOOXQJ� GHU� 0HVVIDKU]HXJH� XQG� GLH� IUHXQGOLFKH� 8QWHUVW�W]XQJ� EHL� GHQ�

0HVVIDKUWHQ�
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,,,�8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

,QKDOWVYHU]HLFKQLV�
�� (LQOHLWXQJ� � 

�� $XVJDQJVODJH� � 

�� )RUVFKXQJVDQVDW]�GHV�)=�-�OLFK� � 

�� 0HVVVWUDWHJLHQ� � 

��� 'HU�0HVV�/NZ� � 

����� $XVU�VWXQJ� � 

������� 0HWHRURORJLH� � 

������� *DVSKDVHQDQDO\WLN� � 

������� 3DUWLNHOSKDVHQDQDO\WLN� �� 

����� (LQVDW]�GHV�/NZ¶V�]XU�(UVWHOOXQJ�HLQHU�.OLPDWRORJLH�YRQ�6WLFNR[LGHQ�XQG�

)HLQVWDXE�DP�6WDQGRUW�.XUSDUN�� �� 

��� 'DV�0RELOH�0HVVODERU�Ä02%,/$%³� �� 

����� $XVU�VWXQJ� �� 

����� (LQVDW]JHELHWH�YRQ�02%,/$%� �� 

������� (LQVDW]�DOV�/XY�6WDWLRQ�LP�9RUIHOG�GHU�6WDGW�%DG�+RPEXUJ�]XU�

XQWHUVW�W]HQGHQ�,QWHUSUHWDWLRQ�GHU�'DXHUPHVVXQJHQ� �� 

������� %HIDKUXQJ�GHV�6WDGWEHUHLFKHV�YRQ�%DG�+RPEXUJ�]XU�

&KDUDNWHULVLHUXQJ�GHU�(PLWWHQWHQODJH�XQG�]XU�%HVFKUHLEXQJ�GHU�HUUHLFKEDUHQ�

5HGXNWLRQVSRWHQWLDOH�I�U�12��XQG�)HLQVWDXE� �� 

������� 8QWHUVXFKXQJHQ�]XP�12[�(PLVVLRQVYHUKDOWHQ�YRQ�6WDGWEXVVHQ�

PLWWHOV�02%,/$%�Ä&KDVLQJ³�([SHULPHQWHQ� �� 

�� 5HVXOWDWH�XQG�'LVNXVVLRQ� �� 

��� /DQJ]HLWPHVVXQJHQ�DP�.XUSDUN� �� 

����� *DVI|UPLJH�6SXUHQVWRIIH� �� 

������� -DKUHVJDQJ��0RQDWVPLWWHO��GHU�6WLFNR[LGH� �� 

������� 0LWWOHUH�7DJHVJlQJH�LP�6RPPHU�XQG�LP�:LQWHU� �� 

����� 3DUWLNHOI|UPLJH�6SXUHQVWRIIH� �� 

������� :RFKHQPLWWHO�GHU�0DVVHQ�I�U�30����XQG�30����� �� 

������� 'LHVHOUX�DQWHLOH�XQG�5HVXOWDWH�GHU�(&�2&�$QDO\VHQ� �� 

��� 8QWHUVXFKXQJHQ� ]XU� /XIWTXDOLWlW� LP� OXIVHLWLJHQ� 9RUIHOG� GHU� 6WDGW� %DG�

+RPEXUJ� �� 

����� (UPLWWOXQJ�GHV�6WDGWEHLWUDJV�I�U�GLH�6WLFNR[LGH� �� 
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,9� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

����� ,GHQWLILNDWLRQ�GHV�6WUD�HQYHUNHKUV�DOV�+DXSW�12[�(PLWWHQW�PLWWHOV�

.RKOHQZDVVHUVWRIIPHVVXQJHQ�±�'LVNXVVLRQ�OXIWFKHPLVFKHU�

:LUNXQJV]XVDPPHQKlQJH� �� 

��� 5HVXOWDWH� GHU� &KDVLQJ�([SHULPHQWH� ]XP� 12[�(PLVVLRQVYHUKDOWHQ� YRQ�

6WDGWEXVVHQ�PLW�XQWHUVFKLHGOLFKHQ�(852�$EJDVQRUPHQ�LP�UHDOHQ�6WUD�HQEHWULHE���������������������������������������

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

����� (UJHEQLVVH�DNWXHOOHU�/LWHUDWXUVWXGLHQ�]XP�(PLVVLRQVYHUKDOWHQ�YRQ�

6WDGWEXVVHQ� �� 

����� (LQVDW]�YRQ�Ä02%,/$%³�]XU�0HVVXQJ�GHU�$EJDV�(PLVVLRQVYHUKlOWQLVVH�

XQWHU�UHDOHQ�%HWULHEVEHGLQJXQJHQ� �� 

������� 7HVWVWUHFNH� �� 

������� 8QWHUVXFKWH�)DKU]HXJH� �� 

������� 5DKPHQEHGLQJXQJHQ� �� 

������� 6FKOXVVIROJHUXQJHQ�DXV�GHQ�&KDVLQJ�([SHULPHQWHQ� �� 

������� =XVDPPHQVWHOOXQJ�GHU�GHWDLOOLHUWHQ�(UJHEQLVVH�GHU�&KDVLQJ�

([SHULPHQWH� �� 

��� 'XUFK� 9HUNHKUVHPLVVLRQHQ� EHGLQJWH� 12[�.RQ]HQWUDWLRQHQ� DP� 0HVVRUW�

Ä.XUSDUN³�±�(LQH�QXPHULVFKH�6WXGLH� �� 

����� =LHOVHW]XQJ� �� 

����� 0HWKRGLVFKHU�$QVDW]� �� 

����� 0HWHRURORJLVFKH�5DKPHQEHGLQJXQJHQ� �� 

����� 4XHOOGDWHQ� �� 

����� 4XHOOHQYHUWHLOXQJ� �� 

����� *DX�VFKHV�$XVEUHLWXQJVPRGHOO� �� 

����� 0RGHOO�(UJHEQLVVH� �� 

������� %HLWUlJH�GHU�YHUVFKLHGHQHQ�9HUNHKUVWUlJHU� �� 

������� %HLWUlJH�YHUVFKLHGHQHU�9HUNHKUVZHJH� �� 

������� (LQIOXVV�GHU�$XVEUHLWXQJVNODVVHQ� �� 

����� =XVDPPHQIDVVHQGH�%HPHUNXQJHQ� �� 

�� (PSIHKOXQJHQ� �� 

�� /LWHUDWXU� �� 
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��(LQOHLWXQJ�

��� (LQOHLWXQJ��
'LH�.XUVWDGW�%DG�+RPEXUJ� Y�� G��+|KH�PXVV� VLFK�ZLH� MHGHV� DQGHUH� DXVJHZLHVHQH�

+HLOEDG�LQ�'HXWVFKODQG�LQ�UHJHOPl�LJHQ�$EVWlQGHQ�HLQHU�hEHUSU�IXQJ�GHV�.XUVWDWXVµ�

XQG�GDEHL�DXFK�GHU�OXIWK\JLHQLVFKHQ�9RUDXVVHW]XQJHQ�VWHOOHQ��ZHQQ�VLH�LKUHQ�Ä.XU³�

6WDWXV� HUKDOWHQ� P|FKWH�� 1HXHUH� /XIWTXDOLWlWVPHVVXQJHQ� GHV� 'HXWVFKHQ�

:HWWHUGLHQVWHV�PDFKWHQ�GHXWOLFK��GDVV�LP�%HXUWHLOXQJVJHELHW�YRQ�%DG�+RPEXUJ�GLH�

6WLFNVWRIIGLR[LG�%HODVWXQJ� NULWLVFKH�:HUWH� HUUHLFKW�� GLH� EHI�UFKWHQ� ODVVHQ�� GDVV� GLH�

OXIWK\JLHQLVFKHQ�9RUDXVVHW]XQJHQ�I�U�GLH�DQVWHKHQGH�%HVWlWLJXQJ�DOV�+HLOEDG�QLFKW�

HUI�OOW�VHLQ�ZHUGHQ��

'DV� )RUVFKXQJV]HQWUXP� -�OLFK� LVW� GDKHU� YRQ� GHU� 6WDGW� %DG� +RPEXUJ� GDPLW�

EHDXIWUDJW� ZRUGHQ�� LP� 5DKPHQ� NRPELQLHUWHU� /DQJ]HLWXQWHUVXFKXQJHQ� XQG�

HSLVRGLVFKHU� 0HVVXQJHQ� HLQH� .OLPDWRORJLH� XQG� 8UVDFKHQDQDO\VH� GHU�

/XIWVFKDGVWRIIEHODVWXQJ�LP�6WDGWJHELHW�YRQ�%DG�+RPEXUJ�GXUFK]XI�KUHQ��=X�GLHVHP�

=ZHFN� ZXUGHQ� LP� /DXIH� GHV� -DKUHV� ����� DQ� GHU� EHVRQGHUV� NULWLVFK� EHZHUWHWHQ�

0HVVVWHOOH� Ä*ROISODW]�.XUJHELHW³� ]HLWOLFK� KRFKDXIJHO|VWH� /DQJ]HLWPHVVXQJHQ� YRQ�

12��12���2]RQ�XQG�)HLQVWDXE�GXUFKJHI�KUW��'LHVH�/DQJ]HLWXQWHUVXFKXQJHQ�ZXUGHQ�

HUJlQ]W� GXUFK� HSLVRGLVFKH� %HIDKUXQJHQ� GHV� 6WDGWJHELHWHV� YRQ� %DG� +RPEXUJ� PLW�

XQVHUHP�PRELOHV�0HVVODERU� Ä02%,/$%³��ZHOFKHV�HEHQIDOOV�PLW�HLQHU�HPSILQGOLFKHQ�

*DVSKDVHQ�� XQG� 3DUWLNHOPHVVWHFKQLN� DXVJHVWDWWHW� LVW�� 'DU�EHU� KLQDXV� ZXUGH� LP�

5DKPHQ� YRQ� ,QWHQVLYPHVVNDPSDJQHQ� GLH� +LQWHUJUXQGEHODVWXQJHQ� I�U� 6WLFNR[LGH�

XQG�3DUWLNHO�DXV�GHP�Ä+DXSW³�%HODVWXQJVVHNWRU��6�G�6�GZHVW�XQWHUVXFKW��(V�]HLJWH�

VLFK�� GDVV� VLFK� GLH� LQQHUVWlGWLVFKHQ� 6WLFNR[LGEHODVWXQJHQ� JDQ]� ZHVHQWOLFK� GXUFK�

ORNDOH� (PLVVLRQHQ� �LQVEHVRQGHUH� GLH� GHV� LQQHUVWlGWLVFKHQ� 6WUD�HQYHUNHKUV��

EHHLQIOXVVW�ZHUGHQ���

%DVLHUHQG� DXI� GHQ� JHZRQQHQHQ� 'DWHQVlW]HQ� ZXUGHQ� I�U� GHQ� Ä+DXSW³�

%HODVWXQJVVHNWRU�XPIDVVHQGH�$XVEUHLWXQJVXQWHUVXFKXQJHQ�YRUJHQRPPHQ�PLW�GHP�

=LHO�� (QWODVWXQJVSRWHQ]LDOH� I�U� GLH� LQQHUVWlGWLVFKHQ� 6WLFNR[LGEHODVWXQJHQ� ]X�

LGHQWLIL]LHUHQ�XQG�]X�TXDQWLIL]LHUHQ���
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�� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

��� $XVJDQJVODJH�
'HU�'HXWVFKH�:HWWHUGLHQVW�VWHOOW�LQ�VHLQHP�*XWDFKWHQ�]XU�/XIWTXDOLWlW�%DG�+RPEXUJV�

IHVW��GDVV�GDV�+DXSWSUREOHP�GLH�DXVJHVSURFKHQ�KRKH�6WLFNR[LGEHODVWXQJ�GDUVWHOOH��

*HPHVVHQ�DQ�GHQ�/XIWTXDOLWlWV�/DQJ]HLW�5LFKWZHUWHQ� I�U�.XURUWH��YJO��7DE�����VHLHQ�

hEHUVFKUHLWXQJHQ� LQ� GHQ� -DKUHV�0LWWHOZHUWHQ� I�U� 12�� YRQ� FD�� ��� �� I�U� GHQ�

EHVRQGHUV�QLHGULJHQ�.XUJHELHWV�*UHQ]ZHUW�YRQ�����J�P��IHVWJHVWHOOW�ZRUGHQ���$XFK�

I�U� GDV� 2UWV]HQWUXP� XQG� GDV� 9HUNHKUV]HQWUXP� YRQ� %DG� +RPEXUJ� ZXUGHQ� I�U� GLH�

6WLFNVWRIIGLR[LG�-DKUHVPLWWHO�PLW�GHXWOLFKHQ�0D[LPD�LP�:LQWHU�YRQ�QDKH]X������GHV�

/DQJ]HLW�5LFKWZHUWHV�JHIXQGHQ�>':'������@��

7DEHOOH� ��� /XIWTXDOLWlWV�5LFKWZHUWH� /5� �� �/DQJ]HLW�5LFKWZHUWH�� I�U� .XURUWH� RKQH� VSH]LHOOH� $QIRUGHUXQJHQ� I�U�
$WHPZHJVHUNUDQNXQJHQ� �VFKZDU]��� YRP� ':'� I�U� GDV� -DKU� ���������� LQ� %DG� +RPEXUJ� JHPHVVHQH�
-DKUHVPLWWHO� �URW��� �XQDXII���� QDFK�$QJDEH�GHV�':'�XQDXIIlOOLJ� KLQVLFKWOLFK� GHU� /5� �� /DQJ]HLW�5LFKWZHUWH��
4XHOOH��-DKUHVPLWWHO������>':'������@���

�

5HSUlVHQWDQ]JHELHW�

�

.XUJHELHW�

�

2UWV]HQWUXP�

�

9HUNHKUV]HQWUXP�

�

� /5���
%DG�

+RPEXUJ��

�����
/5���

%DG�

+RPEXUJ���

�����
/5���

%DG�

+RPEXUJ���

�����

*UREVWDXE��JHVDPW������>�J�P�@� ����� XQDXII�� ����� XQDXII�� ����� XQDXII��

*UREVWDXE��VFKZDU]�����>�J�P�@� ���� ����� ���� XQDXII�� ���� XQDXII��

6WLFNVWRIIGLR[LG�������������>�J�P�@� ����� ����� ����� ����� ����� �����

)HLQVWDXE�30�������������>�J�P�@� ���� ���� ���� ���� ��� XQDXII��

)HLQVWDXE�30�������������>�J�P�@� ����� ���� ����� ���� ����� ����

5X��LP�)HLQVWDXE���������>�J�P�@� ���� ���� ���� ���� ���� XQDXII��

�

'HU� 'HXWVFKH� :HWWHUGLHQVW� ZLHV� GDUDXI� KLQ�� GDVV� LP� 8QWHUVXFKXQJV]HLWUDXP� GLH�

K|FKVWHQ�6WLFNVWRIIGLR[LG�%HODVWXQJHQ� LQ�%DG�+RPEXUJ�ZlKUHQG�GHU�6�GZHVWODJHQ�

JHPHVVHQ�ZXUGHQ�>':'������@��

��������������������������������������������
��(V� LVW�GDUDXI�KLQ]XZHLVHQ��GDVV�GDV� LP�%DG�+RPEXUJHU�.XUSDUN�JHPHVVHQ�12��-DKUHVPLWWHO�ZHLW�

XQWHU�GHP�(8�*UHQ]ZHUW� I�U�12�� OLHJW��$XV�JHVXQGKHLWOLFKHQ�*U�QGHQ�ZXUGH�GHU�*UHQ]ZHUW� I�U�GDV�

-DKUHVPLWWHO�DXI�����J�P��JHOHJW� �����%,P6&+9�YRP��������������9RU�GLHVHP�+LQWHUJUXQG�VLQG�GLH�

DP� 0HVVRUW� Ä.XUSDUN³� EHREDFKWHWHQ� hEHUVFKUHLWXQJHQ� DXV� JHVXQGKHLWOLFKHU� 6LFKW� VLFKHUOLFK�

XQEHGHQNOLFK��



�

�

��$XVJDQJVODJH�

$OV� 4XHOOHQ� I�U� GLH� KRKHQ� 6WLFNVWRIIGLR[LG�%HODVWXQJHQ� EHQDQQWH� GHU� 'HXWVFKH�

:HWWHUGLHQVW�QHEHQ�|UWOLFKHQ�(PLWWHQWHQ��LQVEHVRQGHUH�DXV�9HUNHKU�XQG�+HL]XQJHQ��

DOV� +DXSWTXHOOH� I�U� GLH� 12��%HODVWXQJHQ� GLH� ÄJUR�UlXPLJH� +LQWHUJUXQG�%HODVWXQJ�

GXUFK� ,QGXVWULH�� XQG� YHUNHKUVEHGLQJWH� 6WLFNVWRIIGLR[LG�(PLVVLRQHQ� LP� 5KHLQ�0DLQ�

*HELHW³��

(LQ� ZHVHQWOLFKH� /LPLWLHUXQJ� EHL� GHU� ,QWHUSUHWDWLRQ� GHU� YRP� ':'� HUPLWWHOWHQ�

'DWHQUHLKH� EHVWDQG� GDULQ�� GDVV� DXI� *UXQG� GHU� JHULQJHQ� =HLWDXIO|VXQJ� GHU�

3UREHQVDPPOXQJHQ� �I�U� 12�� ZXUGH� HLQ� Z|FKHQWOLFKHU� $XVWDXVFK� GHU�

3DVVLYSUREHQVDPPOHU� YRUJHQRPPHQ�� GLH� DQVFKOLH�HQGH� .RUUHODWLRQ� PLW�

PHWHRURORJLVFKHQ�'DWHQ��:LQGULFKWXQJ��/XIWGUXFN��«��QXU�JHPLWWHOWH��$XVVDJHQ��EHU�

GLH� %HODVWXQJVEHGLQJXQJHQ� I�U� GLH� YHUVFKLHGHQHQ� :LQGVHNWRUHQ� ]XOLH��� =XGHP�

EOLHEHQ�WDJHV]HLWOLFKH�9DULDWLRQHQ�GHU�12��.RQ]HQWUDWLRQVYHUOlXIH�XQHUNDQQW��GHUHQ�

9HUODXI� HLQHQ� ZLFKWLJHQ� ,QGLNDWRU� I�U� HLQH� 4XHOO]XRUGQXQJ� GDUVWHOOW� �YJO�� $EVFKQLWW�

����������

(V�]HLJWH�VLFK��GDVV�GLH�$QDO\VH�GHV�':'�ZHJHQ�LKUHU�JHULQJHQ�]HLWOLFKHQ�$XIO|VXQJ�

XQG� LKUHU� EHJUHQ]WHQ� UlXPOLFKHQ� 5HSUlVHQWDWLYLWlW� DOOHQIDOOV� VWDUN� HLQJHVFKUlQNWH�

6FKO�VVH�]XU�9HUXUVDFKHUVLWXDWLRQ�]XOlVVW��



�
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�� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

��� )RUVFKXQJVDQVDW]�GHV�)=�-�OLFK�
'DV� )RUVFKXQJV]HQWUXP� -�OLFK� ZXUGH� GDKHU� YRQ� GHU� 6WDGW� %DG� +RPEXUJ� GDPLW�

EHDXIWUDJW�� LP� 5DKPHQ� XPIDQJUHLFKHU� /DQJ]HLWXQWHUVXFKXQJHQ� HLQH� .OLPDWRORJLH�

XQG�VRZLH�HLQH�8UVDFKHQDQDO\VH�I�U�GLH�/XIWVFKDGVWRIIEHODVWXQJ�LP�6WDGWJHELHW�YRQ�

%DG�+RPEXUJ�GXUFK]XI�KUHQ���

'LH� HUIRUGHUOLFKH� =HLWDXIO|VXQJ� ZXUGH� GDGXUFK� UHDOLVLHUW�� GDVV� VlPWOLFKH�

6WLFNR[LGPHVVXQJHQ�PLW�5HIHUHQ]�*HUlWHQ��ZLH�VLH�DXFK�I�U�GLH�*OREDO�$WPRVSKHULF�

:DWFK�6WDWLRQHQ�9HUZHQGXQJ� ILQGHQ�� GXUFKJHI�KUW� ZXUGHQ�� 'LH� ]HLWOLFKH� $XIO|VXQJ�

GLHVHU� 6\VWHPH� OLHJW� LP� QLHGULJHQ� 6HNXQGHQEHUHLFK� YHUEXQGHQ� PLW�

'HWHNWLRQVJUHQ]HQ� YRQ� ZHQLJHQ� SSW�� )�U� GHQ� 1DFKZHLV� YRQ� 12�� ZXUGHQ� LQ� DOOHQ�

)lOOHQ�%OXH�OLJKW�FRQYHUWHU�PLW�/('¶V�]XU�SKRWRO\WLVFKHQ�6SDOWXQJ�YRQ�12��]XU�FN�]X�

12�PLW�/LFKW��HLQHU�:HOOHQOlQJH�YRQ�����QP�HLQJHVHW]W��$XI�GLHVH�:HLVH�OlVVW�VLFK�

HLQ� LQWHUIHUHQ]IUHLHU� 1DFKZHLV� YRQ� 12�� LQ� *HJHQZDUW� DQGHUHU� K|KHU� R[LGLHUWHU�

6WLFNR[LG�9HUELQGXQJHQ��]��%��+12���VLFKHUVWHOOHQ��

'LH� I�U� HLQH� EHODVWEDUH� 4XHOO]XRUGQXQJ� QRWZHQGLJH� UlXPOLFKH� $EGHFNXQJ� GHV�

6WDGWJHELHWHV� GXUFK�PRELOH�0HVVXQJHQ�ZXUGH�GXUFK� GHQ�(LQVDW]� XQVHUHV�PRELOHQ�

0HVVODERUV�UHDOLVLHUW��

:lKUHQG�PHKUHUHU�,QWHQVLYNDPSDJQHQ�ZXUGH�YRQ�XQV�LP�/XY�%HUHLFK�GHU�6WDGW��DOV�

+DXSW�%HODVWXQJVVHNWRU� ZXUGH� YRQ� XQV� GHU� 6�GZHVW�6HNWRU� LGHQWLIL]LHUW� XQG�

XQWHUVXFKW�� HLQH� ]XVlW]OLFKH� 0HVVVWDWLRQ� DXIJHEDXW� XQG� EHWULHEHQ�� ZHOFKH� LP�

=XVDPPHQVSLHO�PLW� GHU�'DXHUPHVVVWDWLRQ�.XUSDUN�HLQH�HLQGHXWLJH�8QWHUVFKHLGXQJ�

]ZLVFKHQ�ORNDOHP�%HLWUDJ�GHU�6WDGW�%DG�+RPEXUJ�XQG�UHJLRQDOHP�(LQWUDJ��GXUFK�GDV�

YRUJHODJHUWH�5KHLQ�0DLQ�*HELHW�HUODXEW��

)�U� HLQH� $QDO\VH� GHU� HUUHLFKEDUHQ� (QWODVWXQJVSRWHQ]LDOH� I�U� LQQHUVWlGWLVFKH� 12��

.RQ]HQWUDWLRQHQ� ZXUGHQ� YRQ� XQV� XPIDQJUHLFKH� $XVEUHLWXQJVUHFKQXQJHQ�

GXUFKJHI�KUW�� EHL� GHQHQ� GHU� %HLWUDJ� GHU� YHUVFKLHGHQHQ� 4XHOOHQ� I�U� GHQ� NULWLVFKHQ�

0HVVVWDQGRUW�.XUSDUN�PRGHOOLHUW�ZXUGHQ��



�
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��0HVVVWUDWHJLHQ�

��� 0HVVVWUDWHJLHQ�
'LH�8UVDFKHQDQDO\VH�]XU�/XIWVFKDGVWRIIEHODVWXQJ�GHU�6WDGW�%DG�+RPEXUJ�VW�W]W�VLFK�

DXI�YLHU�YHUVFKLHGHQH�H[SHULPHQWHOOH�$QVlW]H��

D�� =HLWOLFK� KRFKDXIJHO|VWH� /DQJ]HLWXQWHUVXFKXQJHQ� DP� 6WDQGRUW�
.XUSDUN��

E�� %HIDKUXQJHQ� GHV� 6WDGWJHELHWV� PLW� 02%,/$%� ]XU� ORNDOHQ�
9HUXUVDFKHULGHQWLILNDWLRQ��

F�� (SLVRGLVFKH� 8QWHUVXFKXQJHQ� LP� /XY�%HUHLFK� GHU� 6WDGW� I�U� GHQ�
Ä+DXSW³�%HODVWXQJVVHNWRU� 6�GZHVW� PLW� 02%,/$%� DOV� ]ZHLWH�
0HVVVWDWLRQ��

G�� 8QWHUVXFKXQJHQ� ]XU� ORNDOHQ�12[�5HGXNWLRQ� EHL� $XVWDXVFK�GHU�%DG�
+RPEXUJHU� (852���6WDGWEXVIORWWH� GXUFK� )DKU]HXJH�PLW� JHULQJHUHQ�
(PLVVLRQHQ��

,P�)ROJHQGHQ�VROO�]XQlFKVW�I�U�GLH�YHUVFKLHGHQHQ�0HVVVWUDWHJLHQ�HLQ�hEHUEOLFN��EHU�

GLH� YHUZHQGHWHQ�0HVVSODWWIRUPHQ� XQG�GHUHQ�PHVVWHFKQLVFKH�$XVU�VWXQJ� JHJHEHQ�

ZHUGHQ��

���� 'HU�0HVV�/NZ�

,P� =HLWUDXP� ]ZLVFKHQ� )HEUXDU� ����� � ZXUGH� GHU� 0HVV�/NZ� �YJO�� $EE�� ��� GHV�

)RUVFKXQJV]HQWUXPV� DP� 6WDQGRUW� .XUSDUN� SODW]LHUW�� XP� HLQH� .OLPDWRORJLH� YRQ�

)HLQVWDXE�� 12�� VRZLH� ZHLWHUHU� UHOHYDQWHU� OXIWFKHPLVFKHU� XQG� PHWHRURORJLVFKHU�

(LQIOXVVJU|�HQ�DXI]XQHKPHQ���

�

������ $XVU�VWXQJ�
'LH�NOLPDWRORJLVFKH�&KDUDNWHULVLHUXQJ�GHV�0HVVRUWHV�.XUSDUN�HUVWUHFNWH��EHU�HLQHQ�

=HLWUDXP�YRQ�PHKU�DOV����0RQDWHQ��ZlKUHQG�GHUHU�'DXHUPHVVXQJHQ�YRQ�12��12��

XQG� 2]RQ� PLW� HLQHU� =HLWDXIO|VXQJ� LP� QLHGULJHQ� 6HNXQGHQEHUHLFK� GXUFKJHI�KUW�

ZXUGHQ���
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�� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

$EELOGXQJ����0HVV�/NZ�GHV�)RUVFKXQJV]HQWUXPV�-�OLFK��=XU�'XUFKI�KUXQJ�GHU�'DXHUPHVVXQJHQ�DP�6WDQGRUW�.XUSDUN�
GDV� 0HVVIDKU]HXJ� DXI� GHP� *HOlQGH� GHU� 6WDGWJlUWQHUHL� XQPLWWHOEDU� QHEHQ� GHP� .XUSDUN� SODW]LHUW�� 'HU�
$EVWDQG�]ZLVFKHQ�0HVV�/NZ�XQG�0HVVRUW�GHV�':'�DXI�GHP�.XUSDUNJHOlQGH�EHWUXJ�FD�����P��

�

=XVlW]OLFK� ZXUGHQ� ]HLWOLFK� KRFKDXIJHO|VWH� 'DWHQVlW]H� YRQ� VRODUHU� 6WUDKOXQJ��

7HPSHUDWXU�� :LQGULFKWXQJ� XQG� :LQGJHVFKZLQGLJNHLW� DXIJH]HLFKQHW�� VR� GDVV�

HLQGHXWLJH�=XRUGQXQJHQ�YRQ�6FKDGVWRIIEHODVWXQJHQ��:LQGULFKWXQJHQ�XQG�7DJHV]HLW�

JHWURIIHQ�ZHUGHQ�N|QQWHQ��)�U�GHQ�%HUHLFK�GHU�3DUWLNHOSKDVH�ZXUGHQ�ZRFKHQZHLVH�

)LOWHUSUREHQ� YRQ� 30���� XQG� *HVDPW�)HLQVWDXE� JHVDPPHOW�� 1HEHQ� GHU�

JUDYLPHWULVFKHQ� $QDO\VH� ZXUGHQ� GLH� JHVDPPHOWHQ� )LOWHUSUREHQ� ]XVlW]OLFKHQ�

$QDO\VHQ�XQWHUZRUIHQ��

� (&�2&�$QDO\VHQ� ]XU� %HVWLPPXQJ� GHU� $QWHLOH� DQ� HOHPHQWDUHP� .RKOHQVWRII�

>(KOHUV�� ����@�� 'LHVH� $QDO\VHPHWKRGH� HUODXEW� HLQH� 8QWHUVFKHLGXQJ� GHU�

3DUWLNHOSKDVH� ]ZLVFKHQ� RUJDQLVFKHU� XQG� DQRUJDQLVFKHU� )UDNWLRQ�� ZREHL� GLH�

RUJDQLVFKH� )UDNWLRQ� GHU� 3DUWLNHOSKDVH� VXN]HVVLY� YHUGDPSIW�� PLWWHOV� 3W�

.DWDO\VDWRU� LQ�&2�� XPJHZDQGHOW� XQG� LQ�)RUP�YRQ�&2�� QDFKJHZLHVHQ�ZLUG��

$QKDQG� GHU� 'LIIHUHQ]� ]ZLVFKHQ� GHU� 0DVVHQDEQDKPH� DXV� HU]HXJWHU� &2��

0HQJH� XQG� GHU� *HZLFKWVDEQDKPH� GHU� DXVJHKHL]WHQ� 3UREH� NDQQ� DXI� GHQ�



�
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��0HVVVWUDWHJLHQ�

YHUGDPSIEDUHQ� $QWHLO� GHU� )HLQVWDXESUREH� U�FNJHVFKORVVHQ� ZHUGHQ� �]�� %��

1+�
��� 12�

��� 62�
���� 'HU� 9HUJOHLFK� ]ZLVFKHQ� *HZLFKWVDEQDKPH� GHU�

DXVJHKHL]WHQ�3UREH�XQG�*HVDPWEHODGXQJ�GHU�3UREH� OLHIHUW�GHQ�%HLWUDJ�GHV�

PLQHUDOLVFKHQ�$QWHLOV���

'LH� $EE�� �� ]HLJW� GLH� YHUZHQGHWH� (&�2&�$SSDUDWXU� �(LJHQNRQVWUXNWLRQ��� PLW�

LQWHJULHUWHP�&2��1DFKZHLV�PLWWHOV�&DYLW\�ULQJGRZQ�6SHNWURVNRSLH�VRZLH�HLQ�

%HLVSLHOWKHUPRJUDPP�HLQHU�)HLQVWDXESUREH��

�

�

$EELOGXQJ� ��� 3ULQ]LSVNL]]H� GHU� (&�2&�$SSDUDWXU� ]XU� $QDO\VH� GHU� RUJDQLVFKHQ� )UDNWLRQ� YRQ� )HLQVWDXESUREHQ� LQ�
VDXHUVWRIIKDOWLJHP�%HWULHEVJDV��2IHQ�PLW� LQQHQOLHJHQGHP�4XDU]URKU�� 3W�.DWDO\VDWRU� ]XU� 8PZDQGOXQJ� GHU�
JDVI|UPLJHQ�RUJDQLVFKHQ�3KDVH� ]X�&2��� )OXVVVWHXHUXQJ�GHU�%HWULHEVJDVH��&DYLW\�ULQJGRZQ�6SHNWURPHWHU�
]XP�1DFKZHLV�GHV�LP�.DWDO\VDWRU�JHELOGHWHQ�&2����

� %HLVSLHOWKHUPRJUDPP��&2��.RQ]HQWUDWLRQ��URW��XQG�+�2�*HKDOW�DOV�)XQNWLRQ�GHU�$XVKHL]WHPSHUDWXU��QLHGULJ�
VLHGHQGHU��PLWWOHUHU�XQG�KRFKVLHGHQGHU�$QWHLO�GHU�2&�)UDNWLRQ��GDV�0D[LPXP�EHL�GHU�K|FKVWHQ�7HPSHUDWXU�
�FD�������&��LVW�GHU�(&�3KDVH�]X]XRUGQHQ��

�

�

�

� 6LJQDWXUDQDO\VHQ� ]XU� %HVWLPPXQJ� GHV� $QWHLOV� GHU� 'LHVHOHPLVVLRQHQ��

.DPLQ|IHQ� XQG� gOKHL]XQJHQ� �YJO�� $EE�� ��� DQ� GHQ� JHPHVVHQHQ�

)HLQVWDXENRQ]HQWUDWLRQHQ�>%XHUV��.OHPS��0�OOHU��5RKUHU������@��

�

2IHQ

���± �����&

3ODWLQ�
.DWDO\VDWRU

EHL������&

&2��1DFKZHLV

�&DYLW\�ULQJGRZQ

,5�6SHNWURPHWHU�

2�

(&� (OHPHQWDUHU�.RKOHQVWRII��������2&� 2UJDQLVFKH�6XEVWDQ]HQ��Ä�&+�³�.RPSRQHQWHQ

6DPPOXQJ�YRQ�6WDXE�
3UREHQ�DXI�4XDUW]ILOWHUQ

)LOWHUKDOWHU�PLW�
4XDUW]ILOWHU

2&

(&

&2�+�2 9RUWHLOH
� 8QWHUVFKHLGEDUNHLW�]Z��2&�XQG�(&�
DQKDQG�GHV�:DVVHU�6LJQDOV

� .RKOHQVWRIIDQWHLO�DXV�GHU�(&�2&�
$QDO\VH�XQG�PLQHUDOLVFKHU�$QWHLO�
DXV�9HUJOHLFK�PLW�*HVDPWPDVVH�
H[DNW�EHVWLPPEDU

� +RKH�(PSILQGOLFKNHLW�GHU�0HWKRGH�
HUODXEW�JHULQJH�6DPPHO]HLWHQ
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�
�

� �

$EELOGXQJ����%HVFKUHLEXQJ�GHU�9RUJHKHQVZHLVH�]XU�9HUXUVDFKHULGHQWLILNDWLRQ�LQ�)HLQVWDXESUREHQ��
� 'LH�)HLQVWDXESUREHQ�ZHUGHQ�DXI�4XDU]ILOWHUQ�JHVDPPHOW�XQG�XQWHU�2��=XJDEH�LQ�HLQHP�2IHQ�DXVJHKHL]W��'LH�

JDVI|UPLJHQ� .RPSRQHQWHQ� ZHUGHQ� LQ� HLQHU� $QUHLFKHUXQJVVFKOHLIH� XQWHU� )O�VVLJ�6WLFNVWRII�7HPSHUDWXU�
%HGLQJXQJHQ� DXINRQ]HQWULHUW� XQG� JDVFKURPDWRJUDILVFK� JHWUHQQW�� $OV� %HLVSLHOH� VLQG� YLHU� XQWHUVFKLHGOLFKH�
)HLQVWDXETXHOOHQ� XQG� GHUHQ� 6LJQDWXUHQ� GDUJHVWHOOW�� 'LH� MHZHLOLJHQ� 9HUXUVDFKHUDQWHLOH� ZHUGHQ� GXUFK�
9HUJOHLFK� GHU� 6LJQDWXULQWHQVLWlWHQ� YRQ� $X�HQOXIW�)HLQVWDXESUREHQ� PLW� GHQHQ� UHLQHU� 4XHOOVLJQDWXUHQ�
HUPLWWHOW� � 'LH� .DOLEUDWLRQHQ� GHU� MHZHLOLJHQ� 6LJQDWXUVWlUNHQ� HUIROJW� DQKDQG� GHU� )HLQVWDXEPDVVH�
6LJQDWXUVWlUNH�%H]LHKXQJHQ�UHLQHU�4XHOOPHVVXQJHQ��

�

�

,P�)ROJHQGHQ� VROO� HLQH� NXU]H�$XIOLVWXQJ�GHU� I�U� GLH�'DXHUPHVVXQJHQ�HLQJHVHW]WHQ�

7HFKQLNHQ��GHU�'DWHQVDPPHOUDWHQ�XQG�LKUHU�1DFKZHLVJUHQ]HQ�JHJHEHQ�ZHUGHQ��

6DPPOXQJ�YRQ�30����
3UREHQ�DXI�4XDUW]ILOWHUQ

$XIKHL]XQJ�XQG�JDVFKURPDWRJUDILVFKH�$QDO\VH�GHU�)LOWHU

&������&�����&�����&����&�

,GHQWLILNDWLRQ�GHU�FKDUDNWHULVWLVFKHQ�3HDNV�
GHV�&KURPDWRJUDPPV��&� ± &�� $OGHK\GH�

9RUJHKHQVZHLVH�

�� 3UREHQQDKPH DXI�4XDUW]ILOWHUQ

�� $XIKHL]XQJ�XQG�
JDVFKURPDWRJUDILVFKH�$QDO\VH�
GHU�)LOWHU�

�� ,GHQWLILNDWLRQ�XQG�%HVWLPPXQJ�
GHV�'LHVHOUX�DQWHLOV�PLWWHOV�
6LJQDWXUDQDO\VH

)LOWHUKDOWHU�PLW�
4XDUW]ILOWHU

&� &� &� &� &�

&������&�����&�����&����&�

'LHVHOUX� ,QQHQVWDGW

gOKHL]XQJ��������������.DPLQRIHQ�����������������5HLIHQDEULHE
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��0HVVVWUDWHJLHQ�

�������� 0HWHRURORJLH�

7DEHOOH�����0HVVWHFKQLVFKH�$XVU�VWXQJ�GHV�0HVV�/NZ��0HWHRURORJLVFKH�3DUDPHWHU�

0HVVJU|�H� 0HWKRGLN� =HLWDXIO|VXQJ���V� 1DFKZHLVJUHQ]H��
�

7HPSHUDWXU� 37����� ����

�

�����&�

�

:LQGULFKWXQJ�
8OWUDVFKDOO�

$QHPRPHWHU�
���� ����*UDG�

:LQGJHVFKZLQGLJNHLW�
8OWUDVFKDOO�

$QHPRPHWHU�
���� ����P�V�

6WUDKOXQJ��-12��� (LJHQEDX� ����

�

������0D[LPDOZHUW�

�

�

�

�������� *DVSKDVHQDQDO\WLN�

7DEHOOH����0HVVWHFKQLVFKH�$XVU�VWXQJ�GHV�0HVV�/NZ��0HVVWHFKQLN�*DVSKDVH�

0HVVJU|�H� 0HWKRGLN� =HLWDXIO|VXQJ���V� 1DFKZHLVJUHQ]H��
�

12� &KHPLOXPLQHV]HQ]�� ��

�

§����SSW�

�

12��
12��3KRWRO\VH���

&KHPLOXPLQHV]HQ]�
�� §����SSW�

2�� 89�$EVRUSWLRQ� ��

�

§������SSW�

�

�

�

�

��������������������������������������������
��'LH�(LFKSUR]HGXUHQ�GHU�LQ�GLHVHP�)RUVFKXQJVSURMHNW�HLQJHVHW]WHQ�12[�$QDO\VHV\VWHPH�VLQG�GLUHNW�

DQ�GDV�LQ�XQVHUHP�$UEHLWVNUHLV�DQJHVLHGHOWH�Ä:RUOG�&DOLEUDWLRQ�&HQWHU�12[³�DQJHEXQGHQ��'DV�:&&�

12[� VRUJW� LP� 5DKPHQ� GHV� ZHOWZHLWHQ� � Ä*OREDO� $WPRVSKHULF� :DWFK� �*$:��1HW]ZHUNHV� I�U� GLH�

4XDOLWlWVVLFKHUXQJ�GHU�12[�'DWHQVlW]H���
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�������� 3DUWLNHOSKDVHQDQDO\WLN�

7DEHOOH����0HVVWHFKQLVFKH�$XVU�VWXQJ�GHV�0HVV�/NZ���0HVVWHFKQLN�3DUWLNHOSKDVH�

0HVVJU|�H� 0HWKRGLN� =HLWDXIO|VXQJ� 1DFKZHLVJUHQ]H�
�

30���� 6DPPOXQJ�DXI�

4XDU]ILOWHU�

��:RFKH� §�����J�

�

*UREVWDXE� 6DPPOXQJ�DXI�

4XDU]ILOWHU�

��:RFKH� §�����J�

3DUWLNHO�

$Q]DKOEHVWLPPXQJ�

6WUHXOLFKW�

0HVVXQJ�

��V� ����>$Q]DKO�FP�@�

�

5X�DQWHLO�

3DUWLNHOSKDVH�

(&�2&�$QDO\VH�

PLWWHOV�3\URO\VH�

XQG�&2��

1DFKZHLV�

/DERUDQDO\VH�

��:RFKH�

6DPPHOLQWHUYDOO�

�

§���±����J�

'LHVHOUX�DQWHLO�DP�

)HLQVWDXE�

�

$XVKHL]XQJ��XQG�

*&�06�

1DFKZHLV�

/DERUDQDO\VH�

��:RFKH�

6DPPHOLQWHUYDOO�

�

���

�

�

������ (LQVDW]�GHV�/NZ¶V�]XU�(UVWHOOXQJ�HLQHU�.OLPDWRORJLH�YRQ�6WLFNR[LGHQ�XQG�
)HLQVWDXE�DP�6WDQGRUW�.XUSDUN��

,P� =HLWUDXP� ]ZLVFKHQ� )HEUXDU� ����� ELV� $SULO� �����ZXUGH�PLW� GHP�0HVV�/NZ� GHV�

)RUVFKXQJV]HQWUXPV�-�OLFK�DXI�GHP�*HOlQGH�GHV�VWlGWLVFKHQ�*lUWQHUHLIDFKEHWULHEV�

HLQH�.OLPDWRORJLH�YRQ�6WLFNR[LGHQ��2]RQ�XQG�)HLQVWDXE�DXIJHQRPPHQ��'HU�6WDQGRUW�

GHV� 0HVV�/NZ¶V� EHIDQG� VLFK� DQ� GHU� GXUFK� HLQHQ� =DXQ� PDUNLHUWHQ� ZHVWOLFKHQ�

$EJUHQ]XQJ� GHV� *lUWQHUHLIDFKEHWULHEV� KLQ� ]XP� VWlGWLVFKHQ� .XUSDUN�� 'HU� $EVWDQG�

]ZLVFKHQ�GHQ�6WDQGRUW�GHV�-�OLFKHU�0HVV�/NZ¶V�XQG�GHP�':'�0HVVSXQNW�Ä.XUSDUN³�

EHWUXJ�FD�����P��

�

���� 'DV�0RELOH�0HVVODERU�Ä02%,/$%³�

'DV� PRELOH� 0HVVODERU� GHV� )RUVFKXQJV]HQWUXPV� -�OLFK� �02%,/$%�� LVW� PLW� HLQHU�

XPIDVVHQGHQ� $QDO\WLN� ]XP� 1DFKZHLV� DWPRVSKlULVFK� UHOHYDQWHU� *DV�� XQG�

3DUWLNHOSKDVHQ�6SXUHQVWRIIH�DXVJHU�VWHW���'LH�$EE����]HLJW��02%,/$%�XQG�JLEW�HLQH�

NXU]H� hEHUVLFKW� GHU� HLQJHVHW]WHQ� *DVSKDVHQ�� XQG� 3DUWLNHOSKDVHQ�

1DFKZHLVWHFKQLNHQ���



�

�

���0HVVVWUDWHJLHQ�

�

$EELOGXQJ����'DV�PRELOH�0HVVODERU�GHV�)=�-�OLFK��02%,/$%���%DVLV�LVW�HLQ�XPJHEDXWHU�XQG�DGDSWLHUWHU�'DLPOHU�%HQ]�
9LWR�PLW�'LHVHODQWULHE�XQG�YHUVWlUNWHU�*HQHUDWRUHQOHLVWXQJ��

������ $XVU�VWXQJ�
,Q� 7DEHOOH� �� VLQG� GLH� ]XJHK|ULJHQ� 0HVVSULQ]LSLHQ�� 'DWHQVDPPHOUDWHQ� XQG�

1DFKZHLVJUHQ]HQ�DXIJHOLVWHW��

7DEHOOH� ��� 0HVVWHFKQLVFKH� $XVU�VWXQJ� �0HVVSULQ]LSLHQ�� =HLWDXIO|VXQJHQ� XQG� 1DFKZHLVJUHQ]HQ�� GHV� PRELOHQ�
0HVVODERUV�02%,/$%�

฀฀獳฀฀฀� ฀
฀฀獳฀฀฀฀฀฀

฀฀獳 灲฀฀穩฀ ฀

฀฀฀瑡฀晬฀獵฀฀ ฀

偲฀฀฀฀฀慨฀฀穥฀฀ ฀

啮 獩 ฀฀฀฀฀฀฀฀฀

⠱ ฀฀
฀慣฀睥฀獧฀฀฀穥 ฀

偡฀瑩 步 決 慨฀ ฀
ELPI 

(7 nm  10 µm) 
1s 10% 100 [Part./cm³] 

偡฀瑩 步 汭慳獥฀偍 ㄰ ฀
Filtersammler & 

EC / OC Analyse 
1 Tag 5% 5 µg 

฀伬 ⁎฀ ฀฀⁏฀฀
CLD 770 

Chemilumineszenz 
2 s 

5% (NO & NO2) 

10% (O3) 

40 ppt (NO & O3) 

80 ppt (NO2) 

䍏 ฀
UV-Resonanz-

Fluoreszenz 
1s 1.3 ppb 1 ppb 

䍏 ฀฀ Cavity Ringdown 0.1 s <0.5 ppm 0.5 ppm 

䍈 ฀฀ Cavity ringdown 0.1 s < 50 ppb 50 ppb 

呥฀฀฀฀慴฀฀… ⁒฀ ฀ Vaisala HMT 330 1 s 0.2°C / 1% rH - 

坩฀฀฀฀฀฀瑵฀฀…⁗฀฀฀ ฀

฀฀獣฀睩฀฀฀฀步฀฀ ฀
Vaisala WMT 50 1 s 5% - 

偯 獩 瑩 潮 ฀ Wintec WBT202 1 s 5 m - 

*DVSKDVH������������������������3DUWLNHO�
� 12��12���&KHPLOXPLQHV]HQ]������������ 30���DQG�30������4XDUW]ILOWHUQ�
� 2]RQH��89�$EVRUSWLRQ������������������������������������������������������� *HVDPWPDVVH
� &2��89�)OXRUHVFHQ]���������������������������������������������������������� 6LJQDWXUDQDO\VH�

�=HLWDXIO|VXQJ��6HNXQGHQEHUHLFK� � (&�2&�$QWHLOH

� 'LIIHUHQ]LHUWH�.RKOHQZDVVHUVWRIIH������ (/3,��(OHFWULFDO�ORZ�SUHVVXUH�LPSDFWRU�
�.DQLVWHUSUREHQ��������������������������������������6WXIHQ�����QP�± ����P
*&�$QDO\VH�LQ�-�OLFK���������������������������=HLWDXIO|VXQJ��6HNXQGHQEHUHLFK�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

������ (LQVDW]JHELHWH�YRQ�02%,/$%�
,P�9HUODXI�GHU�8QWHUVXFKXQJHQ�ZXUGH�GDV�PRELOH�0HVVODERU� GHV�)=-� LP�5DKPHQ�

HSLVRGLVFKHU�0HVVXQJHQ�I�U�XQWHUVFKLHGOLFKH�$XIJDEHQEHUHLFKH�HLQJHVHW]W��

�

�������� (LQVDW]� DOV� /XY�6WDWLRQ� LP� 9RUIHOG� GHU� 6WDGW� %DG� +RPEXUJ� ]XU�

XQWHUVW�W]HQGHQ�,QWHUSUHWDWLRQ�GHU�'DXHUPHVVXQJHQ�

)�U� GLHVH� 8QWHUVXFKXQJHQ� ZXUGH� GDV� PRELOH� 0HVVODERU� XQWHU� JHHLJQHWHQ�

$QVWU|PEHGLQJXQJHQ� LP�V�GZHVWOLFKHQ�9RUIHOG�GHU�6WDGW�%DG�+RPEXUJ�DXIJHVWHOOW��

H[WHUQ�PLW� 6WURP� YHUVRUJW� XQG� I�U�8QWHUVXFKXQJHQ� GHU�*DV�� XQG�3DUWLNHOSKDVH� DQ�

GHQ�LQ�GDV�6WDGWJHELHW�HLQVWU|PHQGHQ�/XIWPDVVHQ�HLQJHVHW]W��'LH�$EE�����]HLJW�HLQHQ�

$XVVFKQLWW� GHV� 6WDGWJHELHWHV� YRQ� %DG�+RPEXUJ�� 'LH� EHLGHQ�0HVVSOlW]H� Ä.XUSDUN³�

VRZLH�GHU�0HVVRUW�ÄYRU�GHU�6WDGW³�0RELOHQ�0HVVODERUV�VLQG�IDUELJ�PDUNLHUW��

�

$EELOGXQJ� ��� 3ODW]LHUXQJ� GHU� 0HVVDQDO\WLN� ZlKUHQG� GHU� ,QWHQVLYSKDVH� �������$XJXVW� ������ 'HU� 0HVVSODW]� ÄYRU� GHU�
6WDGW³�EHILQGHW�VLFK�FD����NP�V�GZHVWOLFK�GHU�6WDGW�%DG�+RPEXUJ� LP� ODQGZLUWVFKDIWOLFK�JHQXW]WHQ�9RUIHOG�
GHU� 6WDGW�� 'LH� UHJLRQDOHQ� 6FKDGVWRIIHLQWUlJH� ZHUGHQ� XQWHU� V�GZHVWOLFKHQ� $QVWU|PEHGLQJXQJHQ� YRP�
YRUJHODJHUWHQ�%DOOXQJVJHELHW�)UDQNIXUW�GRPLQLHUW��

�



�

�

���0HVVVWUDWHJLHQ�

�������� %HIDKUXQJ�GHV�6WDGWEHUHLFKHV�YRQ�%DG�+RPEXUJ�]XU�&KDUDNWHULVLHUXQJ�GHU�

(PLWWHQWHQODJH�XQG�]XU�%HVFKUHLEXQJ�GHU�HUUHLFKEDUHQ�5HGXNWLRQVSRWHQWLDOH�

I�U�12��XQG�)HLQVWDXE�

,Q� IU�KHUHQ� 8QWHUVXFKXQJHQ� ZXUGH� YRQ� XQV� JH]HLJW� >8UEDQ�� ������ (KOHUV�� ����@��

GDVV� I�U� ,QQHQVWDGWEHUHLFKH� GLH� $EJDV�(PLVVLRQHQ� HLQ]HOQHU� )DKU]HXJH� ]XQlFKVW�

DOV� LVROLHUWH� Ä3HDN³�0D[LPD� QDFKZHLVEDU� VLQG�� ZHOFKH� HUVW� LP� 9HUODXI� HLQHV�

VHNXQGHQ�� ELV� PLQXWHQODQJHQ� 'XUFKPLVFKXQJVSUR]HVVHV� ]X� HLQHP� JHPHLQVDPHQ�

ÄORNDOHQ�+LQWHUJUXQGZHUW³�YHUVFKPHO]HQ��YJO��$EELOGXQJ�����

�

$EELOGXQJ� ��� =XVDPPHQVHW]XQJ� GHU� 6FKDGVWRIINRQ]HQWUDWLRQ� LQ� VWlGWLVFKHU� 8PJHEXQJ�� 5HJLRQDOHU� +LQWHUJUXQG��
%HLWUDJ� GHU� XPJHEHQGHQ� (PLVVLRQVTXHOOHQ� �6WlGWH�� EHQDFKEDUWH� $XWREDKQHQ� XQG� )HUQVWUD�HQ�� XVZ��� DXI�
UHJLRQDOHU�(EHQH��/RNDOHU�+LQWHUJUXQG��0LWWHOZHUW�LQ�VWlGWLVFKHU�8PJHEXQJ�QDFK�HUIROJWHU�'XUFKPLVFKXQJ��
(PLVVLRQVSHDNV�� (PLVVLRQVSHDNV� HLQ]HOQHU� YRUDXVIDKUHQGHU� (PLWWHQWHQ�� ZHOFKH� DXI� GHP�
*HVDPWKLQWHUJUXQG�DXIVHW]HQ��>QDFK��/HQVFKRZ�HW�DO�������@�

�

'HU� ORNDOH� +LQWHUJUXQG� NDQQ� GXUFK� $QZHQGXQJ� HLQHU� JHHLJQHWHQ� Ä���3HU]HQWLO�

)LOWHUXQJ³� DXV� GHQ�6HNXQGHQGDWHQ� YRQ�6WLFNVWRIIGLR[LG� � H[WUDKLHUW�ZHUGHQ��'HU� DXI�

GLHVH�:HLVH�HUPLWWHOWH� ORNDOH�+LQWHUJUXQGZHUW�EHVFKUHLEW�GDQQ�GLH�VLFK�HLQVWHOOHQGH�

+LQWHUJUXQGNRQ]HQWUDWLRQ� LQ� GHU� 6WDGW� RKQH� GHQ� 9HUNHKUVEHLWUDJ� GHU� DNWXHOO�

XQWHUVXFKWHQ�6WUDVVH��$QKDQG�GHV�9HUJOHLFKHV�YRQ� �XQG�GHP� ��+*��

+LQWHUJUXQG�� NDQQ� GDV� PD[LPDO� HUUHLFKEDUH� (QWODVWXQJVQLYHDX�

YHUNHKUVUHGX]LHUHQGHU� 0D�QDKPHQ� EHVFKULHEHQ� ZHUGHQ�� 6�� 8UEDQ� >8UEDQ�� ����@�

NRQQWH� LQ� LKUHU� 'LVVHUWDWLRQ� ]HLJHQ�� GDVV� GDV� KLHU� YRUJHVWHOOWH� 9HUIDKUHQ� I�U� DOOH�

6SXUHQVWRIIH� DQZHQGEDU� LVW�� ZHOFKH� PLW� KLQUHLFKHQG� JXWHU� =HLWDXIO|VXQJ� PHVVEDU�

VLQG��



�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

(LQ�ZLFKWLJHV�=LHO� GHU�8QWHUVXFKXQJHQ�GHV�PRELOHQ�0HVVODERUV�ZDU�HV�GDKHU��GDV�

HUUHLFKEDUH�(QWODVWXQJVQLYHDX�YHUNHKUVUHGX]LHUHQGHU�0D�QDKPHQ�I�U�GHQ�JHVDPWHQ�

6WDGWEHUHLFK�HLQVFKOLH�OLFK�GHU��EULJHQ�EHLGHQ�3UREHQDKPHVWHOOHQ��.DLVHU�)ULHGULFK�

3URPHQDGH� XQG� 3DXO�(KUOLFK�.OLQLN�� DQKDQG� GHU� MHZHLOV� EHREDFKWEDUHQ�

9HUNHKUVVSLW]HQ�%HLWUlJH� ]X� TXDQWLIL]LHUHQ�� =X� GLHVHP� =ZHFN� ZXUGHQ� HSLVRGLVFKH�

%HIDKUXQJHQ� GHV� ,QQHQVWDGWEHUHLFKHV� PLW� 02%,/$%� ZlKUHQG� XQWHUVFKLHGOLFKHU�

7DJHV]HLWHQ�XQG�EHL�YHUVFKLHGHQHQ�$QVWU|PEHGLQJXQJHQ�GXUFKJHI�KUW��:HVHQWOLFKH�

8QWHUVXFKXQJV]LHOH� ZDUHQ�� &KDUDNWHULVLHUXQJ� GHV� W\SLVFKHQ� (PLVVLRQVYHUKDOWHQV�

YHUVFKLHGHQHU� )DKU]HXJW\SHQ� �3NZ� �%HQ]LQHU��� 3NZ� �'LHVHO��� /NZ�� %XVVH���

%HVFKUHLEXQJ�GHU�YRUJHIXQGHQHQ�+LQWHUJUXQGEHODVWXQJ�GXUFK�12[�XQG�)HLQVWDXE�EHL�

V\VWHPDWLVFKHU� 8PIDKUXQJ� GHV� 6WDGWJHELHWHV� DXI� YHUNHKUVDUPHQ�

8PJHKXQJVVWUD�HQ��YJO��]��%��%HIDKUXQJ�GHV�:DOGJHELHWHV�LP�QRUG|VWOLFKHQ�9RUIHOG�

GHU�6WDGW��YJO��$EELOGXQJ�������



�

�

���0HVVVWUDWHJLHQ�

�

$EELOGXQJ����)DKUWURXWH�YRQ�02%,/$%����������������]XU�8QWHUVXFKXQJ�GHU�LQQHUVWlGWLVFKHQ�9HUNHKUVEHODVWXQJ�GXUFK�
6WLFNR[LGH�XQG�)HLQVWDXE��'HUDUWLJH�HSLVRGLVFKH�%HIDKUXQJHQ�GHV�6WDGWJHELHWHV�PLWWHOV�02%,/$%�ZXUGHQ�
�EHU� GHQ� JHVDPWHQ� 8QWHUVXFKXQJV]HLWUDXP� ]X� XQWHUVFKLHGOLFKHQ� 7DJHV]HLWHQ� XQG� $QVWU|PEHGLQJXQJHQ�
YRUJHQRPPHQ�� � :HVHQWOLFKH� 8QWHUVXFKXQJV]LHOH� ZDUHQ�� &KDUDNWHULVLHUXQJ� GHV� W\SLVFKHQ�
(PLVVLRQVYHUKDOWHQV� YHUVFKLHGHQHU� )DKU]HXJW\SHQ� �3NZ� �%HQ]LQHU��� 3NZ� �'LHVHO��� /NZ�� %XVVH�� «���
%HVFKUHLEXQJ� GHU� YRUJHIXQGHQHQ� +LQWHUJUXQGEHODVWXQJ� GXUFK� 12[� XQG� )HLQVWDXE� EHL� V\VWHPDWLVFKHU�
8PIDKUXQJ�GHV�6WDGWJHELHWHV�DXI�YHUNHKUVDUPHQ�8PJHKXQJVVWUD�HQ��YJO��]��%��%HIDKUXQJ�HLQHV�:DOGZHJHV�
RKQH�6WUD�HQYHUNHKU�LP�QRUG|VWOLFKHQ�9RUIHOG�GHU�6WDGW���

�

'LH�$EELOGXQJ� �� EHVFKUHLEW� HLQHQ�$XVVFKQLWW� DXV� GHU�02%,/$%�)DKUW� YRP� ���� ����

������ 'DUJHVWHOOW� LVW� GHU� ]HLWOLFKH� 9HUODXI� GHU� KRFKDXIO|VHQGHQ�6WLFNR[LG�0HVVXQJ��

(V� IlOOW� DXI�� GDVV� GLH� 6WLFNR[LGNRQ]HQWUDWLRQHQ� XP� QDKH]X� ]ZHL� *U|�HQRUGQXQJHQ�

YDULLHUHQ��DEKlQJLJ�GDYRQ��RE�VLFK�GDV�0HVVIDKU]HXJ�LP�1DKEHUHLFK�YRUDQIDKUHQGHU�

.I]�EHILQGHW�RGHU�RE�HV�EHL�GHU�%HIDKUXQJ�HLQHV�VWDGWQDKHQ�:DOGZHJHV�DOOHLQ�GXUFK�

GDV� YRUJHODJHUWH� :DOGJHELHW� EHZHJW�� ,Q� MHGHP� )DOOH� GHPRQVWULHUW� GHU� ]HLWOLFKH�

9HUODXI� GHU� 12[�0HVVXQJHQ�� GDVV� PLW� GHU� 02%,/$%�$QDO\WLN� HLQ� HPSILQGOLFKHV�

,QVWUXPHQWDULXP� ]XU� 'HWHNWLRQ� YRQ� YRUDXVIDKUHQGHQ� 12[�*UR�HPLWWHUQ� ]XU�

9HUI�JXQJ� VWHKW�� :LH� LQ� HLQHP� DQGHUHQ� $EVFKQLWW� GHV� %HULFKWHV� QRFK� JHQDXHU�

HUOlXWHUW� ZLUG�� ZDU� GLHVH� VSH]LILVFKH� (LJHQVFKDIW� GHU� 02%,1(7�$QDO\WLN� GLH�

QRWZHQLJH� 9RUDXVVHW]XQJ� I�U� GLH� HLQGHXWLJH� ,GHQWLILNDWLRQ� GHU� LP� -DKUH� �����
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

H[LVWHQWHQ� %DG� +RPEXUJHU� 6WDGWEXVIORWWH� DOV� HLQ� ZHVHQWOLFKHU� 9HUXUVDFKHU� YRQ�

GLUHNWHQ�12��(PLVVLRQHQ�LP�6WDGWJHELHW�YRQ�%DG�+RPEXUJ��

�

�

$EELOGXQJ� ���.RQ]HQWUDWLRQVSURILO� I�U� GLH� ]HLWOLFK�KRFKDXIO|VHQGH�0HVVXQJ� YRQ�12[�ZlKUHQG�GHU�0HVVIDKUW� LQ�%DG�
+RPEXUJ� YRP� ���� ���� ������ 'LH� JHPHVVHQHQ� 6WLFNR[LGNRQ]HQWUDWLRQHQ� YDULLHUHQ� XP� QDKH]X� ]ZHL�
*U|�HQRUGQXQJHQ��DEKlQJLJ�GDYRQ��RE�VLFK�GDV�0HVVIDKU]HXJ�LP�1DKEHUHLFK�YRUDQIDKUHQGHU�.I]�EHILQGHW�
RGHU� RE� HV� EHL� GHU� %HIDKUXQJ� HLQHV� VWDGWQDKHQ� :DOGZHJHV� DOOHLQ� GXUFK� GDV� YRUJHODJHUWH� :DOGJHELHW�
EHZHJW�� (V� LVW� EHPHUNHQVZHUW�� GDVV� GLH� 12[�.RQ]HQWUDWLRQHQ� LP� QDK� EHQDFKEDUWHQ� :DOGJHELHW� DXI�
DWPRVSKlULVFKH�+LQWHUJUXQGZHUWH�YRQ�������SSE�DEVLQNHQ��:LQG�DXV�����±���������'LHVH�%HREDFKWXQJ�PDFKW�
GHXWOLFK�� GDVV� GHU� UHJLRQDOH� %HLWUDJ� YRQ� 12[� EHL� Q|UGOLFKHQ� :LQGULFKWXQJHQ� VHKU� JHULQJ� LVW�� =XVlW]OLFK�
GDUJHVWHOOW� LVW� GHU� 0LWWHOZHUW� GHU� JHPHVVHQHQ� 12[�.RQ]HQWUDWLRQHQ� �0LWWHOZHUW�� VRZLH� GHU� 0LWWHOZHUW� GHU�
QLHGULJVWHQ� ����3HU]HQWLOH� �+LQWHUJUXQG��� 'LH� 'LIIHUHQ]� EHLGHU� 0LWWHOZHUWH� LVW� HLQ� 0D�� I�U� GLH� PD[LPDO�
HUUHLFKEDUH�5HGXNWLRQ�EHL�6SHUUXQJ�GHV�MHZHLOLJHQ�6WUD�HQEHUHLFKHV��

�

'LH� $EELOGXQJ� �� ]HLJW� GLH� JHPLWWHOWHQ� 12[�.RQ]HQWUDWLRQVSURILOH� EHLP� PHKUIDFKHQ�

'XUFKIDKUHQ�GHU� � /XLVHQVWUD�H�PLW� GHP�6WDUWSXQNW�(XURSDNUHLVHO�ELV� ]XU�.UHX]XQJ�

)HUGLQDQGVWUD�H�/XLVHQVWUD�H�� (V� ZXUGHQ� JH]LHOW� ]ZHL� YHUVFKLHGHQH� 6LWXDWLRQHQ�

XQWHUVXFKW��$XIQDKPH�GHU�12[�.RQ]HQWUDWLRQVSURILOH��EHL�GHU�Ä9HUIROJXQJ³�YRQ�3NZ¶V�

XQG�$XIQDKPHQ�GHU�.RQ]HQWUDWLRQVSURILOH�EHL�GHU�Ä9HUIROJXQJ³�YRQ�6WDGWEXVVHQ��

�



�
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�

$EELOGXQJ����*HPLWWHOWH�12[�.RQ]HQWUDWLRQVSURILOH�EHLP�PHKUIDFKHQ�'XUFKIDKUHQ�GHU�/XLVHQVWUD�H�PLW�GHP�6WDUWSXQNW�
(XURSDNUHLVHO�ELV�]XU�.UHX]XQJ�)HUGLQDQGVWUD�H�/XLVHQVWUD�H��Ä%ODX³��JHPLWWHOWHV�12[�.RQ]HQWUDWLRQVSURILO�
DXIJHQRPPHQ�EHL�GHU�Ä9HUIROJXQJ³�YRQ�6WDGWEXVVHQ�PLW�GHP�PRELOHQ�0HVVODERU��Ä*U�Q³��JHPLWWHOWHV�12[�
.RQ]HQWUDWLRQVSURILO�DXIJHQRPPHQ�EHL�GHU�Ä9HUIROJXQJ³�YRQ�3NZ¶V��

�

�������� 8QWHUVXFKXQJHQ� ]XP� 12[�(PLVVLRQVYHUKDOWHQ� YRQ� 6WDGWEXVVHQ� PLWWHOV�

02%,/$%�Ä&KDVLQJ³�([SHULPHQWHQ�

(LQ�ZLFKWLJHV�5HVXOWDW�GHU�%HIDKUXQJHQ�PLW�02%,/$%�ZDU�GLH�,GHQWLILNDWLRQ�GHU�12[�

$EJDVHPLVVLRQHQ� GHU� DNWXHOOHQ� %DG� +RPEXUJHU� 6WDGWEXVIORWWH� DOV� EHGHXWVDPHQ�

ORNDOHQ� %HLWUDJ� ]XU� LQQHUVWlGWLVFKHQ� 12��.RQ]HQWUDWLRQ�� 'D� GLH� HLQJHVHW]WHQ�

6WDGWEXVVH� OHGLJOLFK�GHU�$EJDVQRUP�(852���JHQ�JWHQ��ZXUGH�YRQ�XQV�XQWHUVXFKW��

ZHOFKH� 5HGXNWLRQVNDSD]LWlWHQ� I�U� 12[� GHU� (LQVDW]� HPLVVLRQVlUPHUHU� %XVW\SHQ�

�(852���$EJDVQRUP��JDVEHWULHEHQH�%XVVH��ELHWHW��

=X�GLHVHP�=ZHFN�ZXUGH�GDV�PRELOH�0HVVODERU�GHV�)=-�I�U�Ä&KDVLQJ�([SHULPHQWH³�

HLQJHVHW]W��EHL�GHQHQ�GLH�]X�XQWHUVXFKHQGHQ�%XVVH�DXI�HLQHU�)DKUWVWUHFNH�GXUFK�GDV�

6WDGWJHELHW� �YJO�� $EELOGXQJ� ���� YRQ� 02%,/$%� YHUIROJW� XQG� GHUHQ�

,PPLVVLRQVYHUKDOWHQ�YHUPHVVHQ�ZXUGH��
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

$EELOGXQJ� ���� 7HVWVWUHFNH� I�U� GLH� 12[�&KDVLQJ�([SHULPHQWH� XQWHU� UHDOHQ� %HWULHEVEHGLQJXQJHQ�� /lQJH� GHU� 6WUHFNH��
�����NP��WLHIVWHU�3XQNW�GHU�6WUHFNH��8�%DKQ�+DOWHSXQNW�%DG�+RPEXUJ������P���K|FKVWHU�3XQNW��6DDOEXUJ������
P���

9RUJHKHQVZHLVH�� 9HUIROJXQJ� HLQHV� ]X� YHUPHVVHQGHQ� )DKU]HXJHV� �]�� %�� 6WDGWEXV��

PLW� 02%,/$%� LP� UHDOHQ� 9HUNHKU�� JOHLFK]HLWLJH� 0HVVXQJ� YRQ� ǻ�&2��� XQG�

6SXUHQVWRIIGLIIHUHQ]HQ�YRQ��ǻ�12���ǻ�12���PLW�GHU�$QDO\WLN�GHV�0RELOHQ�0HVVODERUV��

'DEHL�JLOW���

�

�������ǻ�12�� ��12&KDVLQJ�([SHULPHQW�±�12/RNDOHU�+LQWHUJUXQG��

�������ǻ�12��� ��12��&KDVLQJ�([SHULPHQW�±�12��/RNDOHU�+LQWHUJUXQG��

�������ǻ�&2��� ��&2��&KDVLQJ�([SHULPHQW��±�&2��+LQWHUJUXQG���PLW�&2��+LQWHUJUXQG� ������SSP�

�����

�(UPLWWOXQJ�YRQ�UHODWLYHQ�(PLVVLRQVIDNWRUHQ�5)L���

����

��������������������������5)L� ��ǻ�6SXUHQVWRII��ǻ�&2���9HUKlOWQLVVHQ��

�

]XU� +HUDXVUHFKQXQJ� GHU� ZHJHQ� XQWHUVFKLHGOLFKHU� 9HUZLUEHOXQJHQ� � ]HLWOLFK�

YHUlQGHUOLFKHQ� 9HUG�QQXQJVYHUKlOWQLVVH� GHU� $XVSXIIDEJDVH� KLQWHU� GHP� ]X�

XQWHUVXFKHQGHQ�)DKU]HXJ��



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

��� 5HVXOWDWH�XQG�'LVNXVVLRQ�

���� /DQJ]HLWPHVVXQJHQ�DP�.XUSDUN�

������ *DVI|UPLJH�6SXUHQVWRIIH�

�������� -DKUHVJDQJ��0RQDWVPLWWHO��GHU�6WLFNR[LGH��

'LH�$EELOGXQJ����]HLJW�GHQ�-DKUHVJDQJ�GHU�0RQDWVPLWWHO�I�U�GLH�6WLFNR[LGH�12��12��

XQG�12[��EHU�HLQH�0HVV]HLW�YRQ�PHKU�DOV����0RQDWHQ��=XVlW]OLFK�DQJHJHEHQ�VLQG�

GLH�NDONXOLHUWHQ�-DKUHVPLWWHO�YRQ�12��12��XQG�12[�I�U�GHQ�=HLWUDXP�YRQ�)HEU�������

ELV�)HEUXDU��������

(V�]HLJW�VLFK��GDVV�GHU�NULWLVFKH�-DKUHVPLWWHOZHUW�I�U�12��LP�8QWHUVXFKXQJV]HLWUDXP�

����������PLW� ����� �J�P�� XP� �����EHU� GHP�*UHQ]ZHUW� /5� �� I�U� .XUJHELHWH� OLHJW����

�GHU�*UHQ]ZHUW�I�U�GDV�12��-DKUHVPLWWHO��/5���I�U�.XUJHELHWH�EHWUlJW�����J�P�����

�

$EELOGXQJ� ���� -DKUHVJDQJ� GHU� 6WLFNR[LGH� �0RQDWVPLWWHO�� DP� 0HVVSODW]� .XUSDUN�� =XVlW]OLFK� DQJHJHEHQ� VLQG� GLH�
-DKUHVPLWWHO�I�U�12��12��XQG�12[�LQ�SSE�XQG��J�P��I�U�GHQ�=HLWUDXP�)HEU�������±�)HEU��������

��������������������������������������������
�� 3DUDOOHO� ]X� XQVHUHQ� /DQJ]HLWXQWHUVXFKXQJHQ� ZXUGHQ� YRP� 'HXWVFKH� :HWWHUGLHQVW� 12��

/DQJ]HLWPHVVXQJHQ�PLWWHOV�'LIIXVLRQVVDPPOHUQ� GXUFKJHI�KUW��'LH� 8QWHUVXFKXQJHQ� HUJDEHQ� I�U� GHQ�

NULWLVFK�EHODVWHWHQ�0HVVRUW� Ä.XUSDUN³�HLQ�-DKUHVPLWWHO� ������J�P�� �0HVVLQWHUYDOO�� �������������±�����

����������>':'������@���

�
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'HU�6WLFNR[LG�-DKUHVJDQJ�GHU�]HLJW�HLQH�VWDUNH� MDKUHV]HLWOLFKH�9DULDELOLWlW��:lKUHQG�

LP� 6RPPHU� GLH� 12��0RQDWVPLWWHO� DXI� ELV� ]X� ��� �J�P�� DEVLQNHQ�� VLQG� LP� :LQWHU�

�)HEU��������0RQDWVPLWWHO�I�U�12��YRQ�ELV�]X�����J�P��PHVVEDU���

$OV� HLQH� ZHVHQWOLFKH� 8UVDFKH� I�U� GLHVH� MDKUHV]HLWOLFKHQ� 9DULDWLRQHQ� NRPPHQ��

PHWHRURORJLVFKH� (LQIO�VVH� LQ� %HWUDFKW�� ZHOFKH� ]XU� HLQHU� +lXIXQJ� YRQ� ZLQWHUOLFKHQ�

,QYHUVLRQVODJHQ� I�KUHQ��8QWHU� VROFKHQ�%HGLQJXQJHQ�ZHUGHQ�GLH�ERGHQJHEXQGHQHQ�

12[�(PLVVLRQHQ�DXV�GHP�.I]�9HUNHKU�XQG�GLH�DXV�DQGHUHQ�9HUEUHQQXQJVSUR]HVVHQ�

�X�� D�� DXV� +HL]XQJHQ�� LQ� HLQH� QXU� ZHQLJH� 'XW]HQG� 0HWHU� KRKH� %RGHQLQYHUVLRQV�

6FKLFKW� HLQJHWUDJHQ�� ZDV� ]X� GHXWOLFKHQ� $QUHLFKHUXQJVHIIHNWHQ� GHU� 6WLFNR[LGH� LQ�

ERGHQQDKHQ� /XIWVFKLFKWHQ� I�KUW�� (LQH� DQGHUH� 8UVDFKH� I�U� GHQ� GHXWOLFKHQ� $QVWLHJ�

ZLQWHUOLFKHU� 6WLFNR[LGNRQ]HQWUDWLRQHQ� LVW� GHU� $QVWLHJ� GHU� UHJLRQDOHQ� 6WLFNR[LGZHUWH�

LP�:LQWHUKDOEMDKU�LQIROJH�JHULQJHUHU�SKRWRFKHPLVFKHU�6HOEVWUHLQLJXQJVIlKLJNHLW��

'LH�ZHVHQWOLFKH�SKRWRFKHPLVFKH�9HUOXVWUHDNWLRQ�GHU�6WLFNR[LGH�LVW�GLH�5HDNWLRQ�YRQ�

12��PLW�2+�5DGLNDOHQ��'D�GLH�%LOGXQJ�GHU�2+�5DGLNDOH�VHOEVW� OLFKWJHVWHXHUW� LVW�� LVW�

GLH�ZLQWHUOLFKH�2+�.RQ]HQWUDWLRQ�GHXWOLFK�QLHGULJHU�DOV� LP�6RPPHU�XQG�VRPLW�DXFK�

GHU�ZLQWHUOLFKH�12��$EEDX�GXUFK�2+���

$OV�ZHLWHUH�8UVDFKH� I�U�GLH�HUK|KWHQ�ZLQWHUOLFKHQ�12��.RQ]HQWUDWLRQHQ�VLQG�GLH� LP�

:LQWHU� GHXWOLFK� HUK|KWHQ� $XIKHL]]HLWHQ� GHU� $XWRPRELO�$EJDV�.DWDO\VDWRUHQ� ]X�

QHQQHQ�� ZHOFKH� GLH� %HWULHEVGDXHUQ� GHU� )DKU]HXJH� RKQH� ZLUNVDPH� 12[�

$EJDVUHLQLJXQJ��GHXWOLFK�YHUOlQJHUW��

�

�������� 0LWWOHUH�7DJHVJlQJH�LP�6RPPHU�XQG�LP�:LQWHU�

,P� QlFKVWHQ� $EVFKQLWW� ZLUG� DQKDQG� GHU� PLWWOHUHQ� 6WLFNR[LG�7DJHVJlQJH� �YJO��

$EELOGXQJ� ���XQG�$EELOGXQJ����� I�U�6RPPHU�� XQG�GDV�:LQWHUEHGLQJXQJHQ�JH]HLJW�

ZHUGHQ�� GDVV� GHUHQ� ]HLWOLFKHU� 9HUODXI� GLH� GRPLQLHUHQGH� %HGHXWXQJ� GHV�

6WUD�HQYHUNHKUV� I�U� GLH� DP� .XUSDUN� JHPHVVHQHQ� 6WLFNR[LGNRQ]HQWUDWLRQHQ�

XQWHUVWUHLFKW��

'LH�$EELOGXQJ����EHVFKUHLEW�GHQ�PLWWOHUHQ�7DJHVJDQJ�YRQ�12��12��XQG�12[�I�U�GHQ�

0RQDW�6HSWHPEHU��0HKU�DOV�����GHU�12�,PPLVVLRQHQ�ZHUGHQ�DP�0HVVRUW�Ä.XUSDUN³�

��������������������������������������������
��(UVW�M�QJVWHU�=HLW�ZXUGH�EHNDQQW��$SULO��������GDVV�EHL�HLQHP�JUR�HQ�7HLO�GHU�'LHVHO�)DKU]HXJH�PLW�

(852���$EJDVUHLQLJXQJVWHFKQLN� GHU� 6&5�.DW� ]XU� 6WLFNR[LGUHGXNWLRQ� XQWHUKDOE� HLQHU�

$X�HQWHPSHUDWXU�YRQ����&�GHVDNWLYLHUW�ZLUG��(V� LVW�GDKHU�GDYRQ�DXV]XJHKHQ��GDVV�GLHVHU�8PVWDQG�

HEHQIDOOV�PHUNOLFK�]X�GHP�EHREDFKWHWHQ�GHU�ZLQWHUOLFKHQ�12��.RQ]HQWUDWLRQHQ�EHLWUlJW���



�
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ZlKUHQG� GHU� PRUJHQGOLFKHQ� UXVK�KRXU� EHREDFKWHW�� 'LHV� OLHJW� GDUDQ�� GDVV� ]X�

PRUJHQGOLFKHQ� UXVK�KRXU� LQ� GHU� 5HJHO� QRFK� HLQH� VWDELOH� %RGHQLQYHUVLRQ� HLQH�

HIIHNWLYH� 9HUG�QQXQJ� GHU� (PLVVLRQHQ� XQWHUELQGHW�� 'LH� YRP� 9HUNHKU� HPLWWLHUWH�

+DXSWNRPSRQHQWH��12��ZLUG�ZlKUHQG�GHU�PRUJHQGOLFKHQ�+DXSWYHUNHKUV]HLW�DXI�GHP�

:HJ� ]XP� 0HVVSODW]� QXU� WHLOZHLVH� PLW� 2]RQ� ]X� 12�� XPJHVHW]W�� VR� GDVV� GHU�

PRUJHQGOLFKH�$QVWLHJ�YRQ�12��JHJHQ�EHU�VHLQHP�1DFKWZHUW������J�P���QXU�HWZD�XP�

HLQHQ�)DNWRU� ]ZHL� DQVWHLJW� �YJO�� GD]X� DXFK�$EELOGXQJ� ����0LWWOHUHU� 7DJHVJDQJ� YRQ�

2]RQ�DP�0HVVRUW�Ä.XUSDUN³���

'LH� DEHQGOLFKH� UXVK�KRXU� GHV� 9HUNHKUV� VSLHJHOW� VLFK� SUDNWLVFK� QXU� LP� 12�� ZLGHU��

'LHV� OLHJW� GDUDQ�� GDVV� VLFK�ZlKUHQG�GHV�7DJHV� GDV� SKRWRVWDWLRQlUH�*OHLFKJHZLFKW�

>/HLJKWRQ�� ����@� JHQ�JHQG� VFKQHOO� HLQVWHOOW�� VR� GDVV� GLH� 12[�(PLVVLRQHQ� JDQ]�

�EHUZLHJHQG� LQ� GHU� )RUP� YRQ� 12�� GHQ� 0HVVRUW� Ä.XUSDUN³� HUUHLFKHQ�� ,PPHUKLQ�

VRUJWHQ� GLH� HIIHNWLYHUHQ�9HUG�QQXQJVSUR]HVVH� QDFK�$XIO|VXQJ� GHU�%RGHQLQYHUVLRQ�

GDI�U�� GDVV� DXFK� ZlKUHQG� GHU� DEHQGOLFKHQ� UXVK�KRXU� GLH� ]XJHK|ULJHQ� 12��

0LWWHOZHUWH�XQWHUKDOE�YRQ�����J�P��EOHLEHQ��

�
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�

$EELOGXQJ�����0LWWOHUHU�7DJHVJDQJ�GHU�6WLFNR[LGH��12��12��XQG�12[��LP�0RQDW�6HSWHPEHU�DP�0HVVRUW�Ä.XUSDUN³��'LH�
JUDXHQ�)OlFKHQ�JHEHQ�GLH�6WDQGDUGDEZHLFKXQJHQ�I�U�GLH�JHPLWWHOWHQ�7DJHVJlQJH�ZLHGHU��'LH�8KU]HLW�LVW��LQ�
&RRUGLQDWHG�8QLYHUVDO�7LPH� �87&��DQJHJHEHQ��%HL�GHU�8PUHFKQXQJ�DXI�0(6=�VLQG���6WXQGHQ�]X�87&�]X�
DGGLHUHQ��

�

'LH�$EELOGXQJ����EHVFKUHLEW�GLH�7DJHVPLWWHO� YRQ�12��12��XQG�12[� I�U�GHQ�0RQDW�

)HEUXDU�� ,QIROJH� KlXILJ� HLQJHVFKUlQNWHU� YHUWLNDOHU� 'XUFKPLVFKXQJ� VLQG� GLH�

7DJHVPLWWHO�GHU�ZLQWHUOLFKHQ�12[�7DJHVPLWWHO�XP�PHKU�DOV�HLQHQ�)DNWRU�]ZHL�K|KHU�



�
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DOV� I�U� GHQ� 6HSWHPEHU�� 9HUJOHLFKEDUH� $QVWLHJH� ]ZLVFKHQ� 6RPPHU�� XQG� :LQWHU�

7DJHVPLWWHOQ� VLQG� DXFK� I�U� 12�� ]X� EHREDFKWHQ�� 'LHV� JLOW� VRZRKO� I�U� GLH� 0D[LPD�

ZlKUHQG�GHU�PRUJHQGOLFKHQ�XQG�DEHQGOLFKHQ�UXVK�KRXU�%HGLJXQJHQ�DOV�DXFK�I�U�GLH�

0LQLPD�ZlKUHQG�GHU�1DFKW��

$QGHUV� DOV� ZlKUHQG� GHU� VRPPHUOLFKHQ� %HGLQJXQJHQ� �YJO�� $EELOGXQJ� ���� LVW� LP�

PLWWOHUHQ�7DJHVJDQJ�YRQ�12�DP�Ä.XUSDUN³�QLFKW�QXU�GLH�PRUJHQGOLFKH��VRQGHUQ�DXFK�

GLH�DEHQGOLFKH�UXVK�KRXU�3HDN�GHXWOLFK�VLFKWEDU��'LHV�OLHJW�GDUDQ��GDVV�GLH�LP�:LQWHU�

KlXILJ� JDQ]WlJLJ� HLQJHVFKUlQNWHQ� 'XUFKPLVFKXQJVSUR]HVVH� ]X� HLQHP� GHXWOLFKHQ�

$EEDX�GHV�ZLQWHUOLFKHQ�2]RQV�LP�6WDGWJHELHW��EHU�GLH�5HDNWLRQ��

�

� � �*/����

I�KUHQ��

'LHV� LVW� GHU� *UXQG� GDI�U�� GDVV� GHU� DP� .XUSDUN� EHREDFKWEDUH� 12��³+XE³� ]XU�

PRUJHQGOLFKHQ� XQG� ]XU� DEHQGOLFKHQ� UXVK�KRXU� YHUJOHLFKEDU� KRFK�DXVIDOOHQ�� REZRKO�

GHU� PRUJHQGOLFKH� 12�3HDN� PHKU� DOV� GRSSHOW� VR� KRFK� LVW� ZLH� GHU� ZlKUHQG� GHU�

$EHQGVWXQGHQ��

8QWHU�%HGLQJXQJHQ��I�U�GLH�JLOW��2]RQYRU�GHU�6WDGW� ���126WDGW�ZLUG�GDV��EHU�GLH�5HDNWLRQ�

*/���HU]HXJWH�12��GXUFK�GLH�]XU�9HUI�JXQJ�VWHKHQGH�ZLQWHUOLFKH�2]RQNRQ]HQWUDWLRQ�

� �2]RQYRU� GHU� 6WDGW� ��EHJUHQ]W�XQG� LVW�GDKHU�SUDNWLVFK�QLFKW�GXUFK� ORNDOH�0D�QDKPHQ�

EHHLQIOXVVEDU��� 9RU� GLHVHP� +LQWHUJUXQG� HUVFKHLQW� HV� EHVRQGHUV� ZLFKWLJ�� GDVV�

EHGHXWHQGH�GLUHNWH�12��(PLWWHQWHQ��%XVVH��'LHVHO�3NZ��P|JOLFKVW�JHULQJH�%HLWUlJH�

]X�GHQ�12��.RQ]HQWUDWLRQHQ�DP�0HVVSODW]�Ä.XUSDUN³�OLHIHUQ����
�

��������������������������������������������
��'HU�HLQ]LJH�:HJ�I�U�HLQH�HIIHNWLYH�5HGXNWLRQ�GHV�12���EHU�GLH�5HDNWLRQ�YRQ�12�PLW�2]RQ�ZlUH�HLQH�

UDGLNDOH�5HGXNWLRQ�GHU� ORNDOHQ�12�(PLVVLRQHQ�XP�PHKU�DOV�HLQHQ�)DNWRU�]ZHL� �YJO��GHQ�7DJHVJDQJ�

YRQ�12�LQ�$EE����E���'LHV�Z�UGH�VLFK��QXU�GXUFK�XPIDVVHQGH�9HUNHKUVEHVFKUlQNXQJHQ�LP�JHVDPWHQ�

6WDGWJHELHW�UHDOLVLHUHQ�ODVVHQ�XQG�G�UIWH�RUGQXQJVWHFKQLVFK�QXU�VFKZHU�GXUFKVHW]EDU�VHLQ��
��9JO��GD]X�GLH�$XVI�KUXQJHQ�LP�$EVFKQLWW�������XQG�GLH�0RGHOOUHVXOWDWH�GHV�$EVFKQLWWV������ZHOFKH�
VLFK�PLW�GHQ�HU]LHOEDUHQ�12[�5HGXNWLRQVSRWHQ]LDOHQ�HLQHU�6SHUUXQJ�GHU�.DLVHU�)ULHGULFK�3URPHQDGH�

DOOHLQ�]ZLVFKHQ�.LVVHOHIIVWUD�H�XQG�6HHGDPPZHJ�EHVFKlIWLJHQ��

�
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�

$EELOGXQJ�����0LWWOHUHU�7DJHVJDQJ�GHU�6WLFNR[LGH� �12��12�� XQG�12[�� LP�0RQDW� )HEUXDU�DP�0HVVRUW� Ä.XUSDUN³��'LH�
JUDXHQ�)OlFKHQ�JHEHQ�GLH�6WDQGDUGDEZHLFKXQJHQ�I�U�GLH�JHPLWWHOWHQ�7DJHVJlQJH�ZLHGHU��'LH�8KU]HLW�LVW�LQ�
&RRUGLQDWHG� 8QLYHUVDO� 7LPH� �87&�� DQJHJHEHQ�� %HL� GHU� 8PUHFKQXQJ� DXI� 0(=� LVW� �� 6WXQGH� ]X� 87&� ]X�
DGGLHUHQ��

�

������ 3DUWLNHOI|UPLJH�6SXUHQVWRIIH�
:lKUHQG�GHU� JHVDPWHQ�0HVVSHULRGH� YRP�)HEU�� �����ELV�$SULO� �����Z|FKHQGOLFKH�

30�����XQG�30�����)LOWHUSUREHQ�JH]RJHQ�XQG�GHUHQ�%HOHJXQJ�LQ��J�P��DQJHJHEHQ���



�
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�������� :RFKHQPLWWHO�GHU�0DVVHQ�I�U�30����XQG�30�����

'LH� $EELOGXQJ� ��� ]HLJW� GLH� :RFKHQPLWWHO� GHU� I�U� GLH� )LOWHUSUREHQ� HUPLWWHOWHQ�

3DUWLNHOPDVVHQ�XQG�GHUHU�GLH�.RUUHODWLRQ�]ZLVFKHQ�30�����XQG�30�����)LOWHUSUREHQ��

,P� 0LWWHO� EHWUlJW� GDV� 9HUKlOWQLV� GHU� JHIXQGHQHQ� 3DUWLNHOPDVVHQ� DXI� 3DDUHQ�

JOHLFK]HLWLJ� JHVDPPHOWHU� )LOWHUSUREHQ� ]ZLVFKHQ� 30����� XQG� 30����� ������� 'DV�

YHUKlOWQLVPl�LJ�KRKH�5��YRQ������� LQ�GHU�.RUUHODWLRQVDXIWUDJXQJ�ZHLVW�DXI�HLQH�I�U�

GHQ� JHVDPWHQ� 8QWHUVXFKXQJV]HLWUDXP� ZHLWJHKHQG� HLQKHLWOLFKH� 3DUWLNHO��

*U|�HQYHUWHLOXQJ� KLQ�� EHL� GHU� VLFK� QXU� HLQ� YHUKlOWQLVPl�LJ� JHULQJHU� $QWHLO� GHU�

*HVDPWPDVVH��FD��������LQ�GHU�*U|�HQIUDNWLRQ�������P���U�������P�EHILQGHW��

�

�

$EELOGXQJ� ���� .RUUHODWLRQ� GHU� 0LWWHOZHUWH� GHU� %HOHJXQJ� I�U� GLH� SDUDOOHO� GXUFKJHI�KUWHQ� 30����� XQG� 30�����
)HLQVWDXEVDPPOXQJHQ�� ,P� 0LWWHO� LVW� GDV� 7DJHVPLWWHO� I�U� 30���� XP� ��� �� JU|�HU� DOV� GDV� I�U� 30������ 'LH�
.RUUHODWLRQ�]ZLVFKHQ�EHLGHQ�0HVVVHULHQ��KDW�HLQ�KRKHV�5��YRQ��������

=XVlW]OLFK� ZXUGHQ� 6LJQDWXUDQDO\VHQ� �YJO�� $EVFKQLWW� �� D�� GXUFKJHI�KUW� XQG� GHU�

MHZHLOLJH�'LHVHOUX�EHLWUDJ�GHU�)HLQVWDXESUREH�DXVJHZLHVHQ��YJO��$EELOGXQJ������'DV�

-DKUHVPLWWHO�GHV�'LHVHOUX�EHLWUDJV�ZXUGH�]X�������J�P��EHVWLPPW��

$XV� GHP� 9HUKlOWQLV� YRQ� JOHLFK]HLWLJ� JHPHVVHQHQ� 30����� XQG� 30�����

)LOWHUEHOHJXQJHQ��YJO��$EE������NDQQ�GHU�-DKUHVPLWWHOZHUW�I�U�*UREVWDXE��0DVVH�DOOHU�

6WDXEWHLOFKHQ��������P��EHVWLPPW�ZHUGHQ��0LW�HLQHP�:HUW�YRQ����J�P��OLHJW�GHU�DP�

�

.RUUHODWLRQ�GHU�0LWWHOZHUWH�GHU�%HOHJXQJ��I�U�30����XQG�30�����DP�
0HVVRUW�.XUSDUN�I�U�GHQ�=HLWUDXP�)HEU���������$SULO�����
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�

$EELOGXQJ�����:RFKHQPLWWHO�GHU�30����)LOWHUVDPPOXQJHQ�DQ�GHU�'DXHUPHVVVWHOOH�.XUSDUN��'HU�-DKUHVPLWWHOZHUW�GHU�
30����)LOWHUSUREHQ� OLHJW� EHL� ����� �J�P��� 'DV� -DKUHVPLWWHO� GHV� 'LHVHOUX�EHLWUDJV� ZXUGH� ]X� � ���� �J�P��
EHVWLPPW��0HWKRGLN�YJO��$EVFKQLWW���D���

�

�

$EELOGXQJ�����:RFKHQPLWWHO�GHU�30����)LOWHUVDPPOXQJHQ�DQ�GHU�'DXHUPHVVVWHOOH�.XUSDUN��'HU�-DKUHVPLWWHOZHUW�GHU�
30�����)LOWHUSUREHQ�OLHJW�EHL�������J�P���'HU�]XJHK|ULJH�(&�%HLWUDJ�OLHJW�EHL��������J�P��
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Dieselruß [µg/m³]
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EC [µg/m3]

PM-2.5 [µg/m3]††฀慨 牥獭 楴 瑥氠 偍 ⴲ ⸵ 㨠 † ‱ ㄮ 㐠 ฀术฀
฀



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

0HVVRUW� .XUSDUN� EHVWLPPWH� *UREVWDXEZHUW� �JHVDPW�� ZHLW� XQWHU� GHP� /DQJ]HLW�

*UHQ]ZHUW� YRQ� ��� �J�P�� I�U� .XUEHUHLFKH� �YJO�� 7DEHOOH� ��� XQG� VWHOOW� VRPLW� NHLQH�

NULWLVFKH�*U|�H�I�U�GLH�%HVWlWLJXQJ�GHV�.XUVWDWXV¶�GDU��

'DV� -DKUHVPLWWHO� I�U� *UREVWDXE� �VFKZDU]�� ZXUGH� DXV� GHU� 'LIIHUHQ]� GHU� HUPLWWHOWHQ�

(&�$QWHLOH� I�U� 30���� XQG� I�U� 30����� EHUHFKQHW� �YJO�� $EE�� ��� XQG� $EE�� ����� 'DV�

-DKUHVPLWWHO�I�U�GHQ�0HVVSODW]�.XUSDUN�HUJLEW�VLFK�]X������J�P��XQG�LVW�GDPLW�XP�GHQ�

)DNWRU���QLHGULJHU�DOV�GHU�/DQJ]HLW�*UHQ]ZHUW�I�U�.XUEHUHLFKH��YJO��7DEHOOH�����

'HU� I�U�.XUJHELHWH� J�OWLJH� /DQJ]HLWULFKWZHUW� /5��� I�U�30���� OLHJW� EHL� ����J�P��� ,P�

0HVV]HLWUDXP�EHWUXJ�GHU� NDONXOLHUWH� -DKUHVPLWWHOZHUW� I�U�30�����������J�P���6RPLW�

ZXUGH�GHU�PD[LPDO�]XOlVVLJH�/DQJ]HLWULFKWZHUW�I�U�30����GXUFK�GDV�-DKUHVPLWWHO�DP�

.XUSDUN�]X������DXVJHVFK|SIW��

�

�������� 'LHVHOUX�DQWHLOH�XQG�5HVXOWDWH�GHU�(&�2&�$QDO\VHQ�

:HLWHUKLQ�ZXUGH� XQWHUVXFKW��ZLH� KRFK� GHU� SUR]HQWXDOH�%HLWUDJ� GHV�'LHVHOUX�HV� DQ�

GHU� JHVDPWHQ� RUJDQLVFKHQ� )UDNWLRQ� GHV� 30���� LVW�� $QKDQG� YRQ� $EE�� ��� LVW�

HUVLFKWOLFK��GDVV�GHU�'LHVHOUX�DQWHLO�DQ�GHU�JHVDPWHQ�RUJDQLVFKHQ�)UDNWLRQ��������

EHWUlJW�� %H]RJHQ� DXI� GLH� *HVDPWPDVVH� DQ� 30���� EHWUlJW� GHU� LP� -DKUHVPLWWHO��

JHIXQGHQH�$QWHLO�DQ�'LHVHOUX��OHGLJOLFK���������

9HUJOHLFKW� PDQ� GLHVHQ� :HUW� PLW� GHP� IU�KHUHU� 6WXGLHQ� �)HLQVWDXE�0HVVXQJHQ� LP�

6WDGWEHUHLFK�YRQ�-�OLFK��+HUEVW�������'LHVHOUX�DQWHLO�DQ�30����������>8UEDQ������@��

VR� LVW� IHVW]XVWHOOHQ�� GDVV� VLFK� LQQHUKDOE� GHU� OHW]WHQ� �� -DKUH� GHU� LQQHUVWlGWLVFKH�

'LHVHOUX�DQWHLO� DQ� GHU�30����0DVVH�ZHVHQWOLFK� YHUULQJHUW� KDW�� (V� LVW� QDKHOLHJHQG��

GLHVH� 5HGXNWLRQ� GHV� 'LHVHOUX�DQWHLOV� GHU� IOlFKHQGHFNHQGHQ� (LQI�KUXQJ� YRQ�

3DUWLNHOILOWHUQ�EHL�QHXHUHQ�'LHVHOIDKU]HXJHQ�]X]XPHVVHQ��1DFK�/DJH�GHU�'LQJH� LVW�

PLW�GHP�DQKDOWHQGHQ�$XVWDXVFK�DOWHU�'LHVHOIDKU]HXJH�GXUFK�3DUWLNHOILOWHU�'LHVHO�HLQH�

ZHLWHUKLQ� DQKDOWHQGH� 5HGXNWLRQ� GHV� 'LHVHOUX�DQWHLOV� LP� LQQHUVWlGWLVFKHQ� 30����

)HLQVWDXE�]X�HUZDUWHQ���

�

9HUJOHLFKW�PDQ�GHQ� LQ�%DG�+RPEXUJ�JHIXQGHQHQ�'LHVHOUX�DQWHLO� DQ�GHU� JHVDPWHQ�

RUJDQLVFKHQ�)UDNWLRQ� LQ�+|KH�YRQ��������PLW�GHQ�YRQ�XQV� LP�-DKUH������ LQ�%HUOLQ�

��������������������������������������������
�� (V� LVW� DOOHUGLQJV� GDUDXI� KLQ]XZHLVHQ�� GDVV� PRGHUQH� %HQ]LQIDKU]HXJH�� VRJHQDQQWH� Ä%HQ]LQ�

'LUHNWHLQVSULW]HU³�LQ�PDQFKHQ�%HWULHEVEHGLQJXQJHQ�HEHQIDOOV�QLFKW�XQHUKHEOLFKH�0HQJHQ�DQ�3DUWLNHOQ�

DXVVWR�HQ��



�

�

��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

JHIXQGHQHQ� (UJHEQLVVHQ� �0HVVSODW]�� %HUOLQ�1HXN|OOQ�� 1DKQVHQVWUDVVH� >5HVXOWDWH�

GHU� %b5/,1������.DPSDJQH�� LQ� 9RUEHUHLWXQJ� ]XU� 9HU|IIHQWOLFKXQJ@�� VR� LVW�

IHVW]XVWHOOHQ��GDVV�GHU�%HUOLQHU�'LHVHOUX�DQWHLO�DQ�GHU�*HVDPW�2UJDQLNIUDNWLRQ�HLQHQ�

)DNWRU�]ZHL�K|KHU�DOV�GHU�I�U�%DG�+RPEXUJ�LVW���

�

�

$EELOGXQJ�����:RFKHQPLWWHO�GHU�30����)LOWHUVDPPOXQJHQ�DQ�GHU�'DXHUPHVVVWHOOH�.XUSDUN��9HUJOHLFK�GHV�%HLWUDJHV�
GHU�PLWWHOV�(&�2&�$QDO\WLN�EHVWLPPWHQ�*HVDPWRUJDQLN�PLW�GHU�GHV�'LHVHOUX�EHLWUDJHV��'DV�-DKUHVPLWWHO�GHV�
2UJDQLNDQWHLOV� �&� ��+�$QWHLO�� EHWUlJW� ���� �J�P��� 'HU�'LHVHOUX�EHLWUDJ� OLHJW� EHL� �����J�P�� XQG�PDFKW� VRPLW�
HLQHQ�$QWHLO�YRQ�IDVW��������GHV�2UJDQLNDQWHLOV�GHU�30����)UDNWLRQ�DXV��

(V� LVW�QDKHOLHJHQG��GLHVHQ�8QWHUVFKLHG�]X�JUR�HQ�7HLOHQ�HLQHU�PRGHUQHUHQ�'LHVHO�

)ORWWH� LQ� %DG� +RPEXUJ� ]X]XVFKUHLEHQ�� ZHOFKH� ]X� K|KHUHQ� $QWHLOHQ�PLW� 'LHVHOUX��

)LOWHUQ�DXVJHVWDWWHW�LVW���

�

(LQH� ZHLWHUH� 'LIIHUHQ]LHUXQJ� GHU� )LOWHUUHVXOWDWH� �YJO�� $EELOGXQJ� ���� ZLUG� GXUFK� GLH�

(LQEH]LHKXQJ� GHU� (UJHEQLVVH� GHU� (&�2&�$QDO\VHQ� P|JOLFK� �YJO�� $EVFKQLWW� �� XQG�

$EELOGXQJ����%HPHUNXQJHQ�]XU�(&�2&�$QDO\VHWHFKQLN���,QVEHVRQGHUH�OlVVW�VLFK�DXV�

��������������������������������������������
�� 'LH� 6WDGW� %DG� +RPEXUJ� KDW� EHWUlFKWOLFKH� ILQDQ]LHOOH� $QVWUHQJXQJHQ� XQWHUQRPPHQ�� XP� GHQ�

$XVWDXVFK� GHV� 'LHVHO�)XKUSDUN� GHU� 6WDGWEXVIORWWH� XQG� GHU� VWlGWLVFKHQ� %HWULHEH� GXUFK� PRGHUQH�

'LHVHOIDKU]HXJH� PLW� 'LHVHOUX�ILOWHUQ� YRUDQ]XWUHLEHQ� �SULY�� 0LWWHLOXQJ�� +�� )U|KOLFK�� 8PZHOW�� XQG�

/DQGVFKDIWVSODQXQJ�GHU�6WDGW�%DG�+RPEXUJ���
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C+H-Anteil [µg/m³]

Dieselruß-Anteil an C+H

[µg/m³]
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�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

GHP� XQYHUGDPSIEDUHQ� 5HVW� DXI� GLH� REHUH�*UHQ]H� GHV�PLQHUDOLVFKHQ� $QWHLOV� �LQFO��

HLQHP�JHULQJHQ�$QWHLO�DQ�0HWDOOR[LGHQ��GHU�)HLQVWDXESUREHQ�VFKOLH�HQ��

�

$EELOGXQJ�����:RFKHQPLWWHO�GHU�30����)LOWHUVDPPOXQJHQ�DQ�GHU�'DXHUPHVVVWHOOH�.XUSDUN��'LIIHUHQ]LHUWH�'DUVWHOOXQJ�
GHU� PLWWHOV� (&�2&�$QDO\WLN� EHVWLPPWHQ� SUR]HQWXDOHQ� $QWHLOH� DQ� 2UJDQLN� DXI� GHQ� )LOWHUSUREHQ� �/2&��
QLHGULJVLHGHQGH� 2UJDQLNIUDNWLRQ�� PLWWHOVLHGHQGH� 2UJDQLNIUDNWLRQ�� KRFKVLHGHQGH� 2UJDQLNIUDNWLRQ��
:DVVHUVWRIIDQWHLO�XQG�HOHPHQWDUHU�.RKOHQVWRIIDQWHLO��(&����:HLWHUH�$QWHLOH�ZHUGHQ�GXUFK�GHQ�YHUGDPSIEDUHU�
$QWHLO��GHU�3DUWLNHO��XQG�XQYHUGDPSIEDUHQ�5HVW�JHELOGHW�����'DV�-DKUHVPLWWHO�GHV�2UJDQLNDQWHLOV��&���+�$QWHLO��
EHWUlJW������J�P���ZREHL�GHU�/2&�$QWHLO������J�P���GHU�02&�$QWHLO������J�P��XQG�GHU�+2&�$QWHLO������J�P���
DXVPDFKW��'HU�$QWHLO�GHV�(OHPHQWDUHQ�5X�HV�OLHJW�EHL������J�P��XQG�%HLWUDJ�GHV�:DVVHUVWRIIDQWHLO�DQ�GHQ�
92&�EHWUlJW������J�P���'LH�PDVVHPl�LJ�EHGHXWHQGVWH�)UDNWLRQ�YRQ�30����PLW�HLQHP�-DKUHVPLWWHO�YRQ�����
�J�P��ZLUG�GXUFK� �GHQ�YHUGDPSIEDUHQ�$QWHLO�GHU�3DUWLNHO�JHELOGHW��'HU�XQYHUGDPSIEDUH�5HVW� LVW�DOV�REHUH�
*UHQ]H�GHV�PLQHUDOLVFKHQ�$QWHLOV�]X�EHWUDFKWHQ�XQG�EHWUlJW�LP�-DKUHVPLWWHO�������J�P���

,P� -DKUHVPLWWHO� OLHJW� GHU�PLQHUDOLVFKH�$QWHLO� EHL� ����� �J�P��� VR� GDVV�PD[LPDO� QXU�

HWZD������GHU�30����0DVVH�PLQHUDOLVFKHQ�8UVSUXQJV�VLQG��

'LH�PDVVHPl�LJ�EHGHXWHQGVWH�)UDNWLRQ�YRQ�30����PLW�HLQHP�-DKUHVPLWWHO�YRQ�����

�J�P��XQG�HLQHP�PLWWOHUHQ�$QWHLO�DQ�GHU�30����*HVDPWPDVVH�YRQ������ZLUG�GXUFK�

GHQ� YHUGDPSIEDUHQ� $QWHLO� GHU� 3DUWLNHO� JHELOGHW�� +DXSWEHVWDQGWHLOH� VLQG� VHNXQGlUH�

,RQHQ��12�
��XQG�1+�

���1LWUDW��6XOIDW�XQG�$PPRQLXP��KDEHQ�DOV�VHNXQGlUH�$HURVROH�

ZHLWUlXPLJHUH� UHJLRQDOH� 4XHOOHQ� >4XDVV� HW� DO��� ����@� XQG� ZHUGHQ� LQ� HUVWHU� /LQLH�

GXUFK�ODQGZLUWVFKDIWOLFKH�3UR]HVVH��'�QJXQJ��LQ�GLH�$WPRVSKlUH�JHEUDFKW��'LHV�KDW�

]XU�)ROJH��GDVV�GHU�YHUGDPSIEDUH�$QWHLO�YRQ�30����ORNDOHQ�5HGXNWLRQVPD�QDKPHQ�

QXU�]X�HLQHP�JHULQJHQ�$XVPD��]XJlQJOLFK�LVW��
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H [µg/m³]

LOC von C [µg/m³]

MOC von C [µg/m³]

HOC von C [µg/m³]

EC von C [µg/m³]

verdampfbarer Anteil [µg/m³]

unverdampfbarer Rest [µg/m³]
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�

��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

)�U�GLH�DP�6WDQGRUW�.XUSDUN�JHIXQGHQH�30����6SH]LDWLRQ�ZXUGH�HLQ�9HUJOHLFK�PLW�

/LWHUDWXUGDWHQ� GXUFKJHI�KUW�� 'LH� $EELOGXQJ� ��� VWHOOW� GDV� 5HVXOWDW� GHU� )HLQVWDXE�

$QDO\VHQ�I�U�1RYHPEHU������GDU��

�

�

$EELOGXQJ� ���� 6SH]LDWLRQ� GHU� 30����)LOWHUVDPPOXQJ� DP� .XUSDUN� LP� 1RYHPEHU� ������ 1LFKW� GHWHNWLHUEDU� ZDU� GLH�
)HLQVWDXETXHOOH�gOKHL]XQJ��GHU�%HLWUDJ�GHU�5HLIHQDEULHE�ODJ�EHL�ZHQLJHU�DOV�������J�P���

�

'LH�$EE�����]HLJW�GHU�9HUJOHLFK�GHU�%DG�+RPEXUJHU�5HVXOWDWH�YRP�1RYHPEHU������

PLW�5HVXOWDWHQ�DXV� VWlGWLVFKHU�8PJHEXQJ� LQ�0DQQKHLP�1RUG� LP�:LQWHU� ������$XV�

*U�QGHQ� GHU� EHVVHUHQ� 9HUJOHLFKEDUNHLW� ZXUGHQ� GLH� LQ� $EELOGXQJ� ��� GDUJHVWHOOWHQ�

5HVXOWDWH�DXI�GLH�LQ�GHU�/LWHUDWXU�JHZlKOWHQ�.DWHJRULHQ�XPJHUHFKQHW��
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Holzheizung [µg/m³]

Dieselruß [µg/m³]

Rest C + H [µg/m³]

verdampfbarer Rest (NH4+,

NO3-) [µg/m³]

mineralischer Anteil [µg/m³]

†฀홬 桥 楺฀฀朠฀฀฀⁒敩฀敮 慢 物 敢

†⁪฀฀敩฀猠฀㰠฀ⰰ฀땧 ⽭ 댩฀
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

�

$EELOGXQJ� ���� :LQGULFKWXQJV�� XQG� :LQGJHVFKZLQGLJNHLWVYHUWHLOXQJ� I�U� GHQ� QXU� ZHQLJH� NP� YRQ� GHU� 6WDGW� %DG�
+RPEXUJ�HQWIHUQWHQ�)OXJKDIHQ�)UDQNIXUW��>4XHOOH��7h9��$XVEDX�)OXJKDIHQ�)UDQNIXUW�0DLQ��*XWDFKWHQ�*������
����@��

�

'LH� V�GZHVWOLFKH� .RPSRQHQWH� GHU� EHLGHQ� +DXSW�:LQGULFKWXQJHQ� ]HLJW� LQ� GHQ�

/DQJ]HLWPHVVXQJHQ�DP�.XUSDUN�GLH�K|FKVWHQ�%HODVWXQJHQ��,Q�$EELOGXQJ����VLQG�GLH�

6WXQGHQPLWWHO� YRQ� 12[� GLH� EHLGHQ� +DXSW�:LQGULFKWXQJHQ� 6�GZHVW� XQG� 1RUGRVW�

GDUJHVWHOOW�� (V� LVW� HUNHQQEDU�� GDVV� LP� -DKUHVPLWWHO� GHU� 12[�0LWWHOZHUW� I�U� GHQ�

1RUGRVW�6HNWRU� �0LWWHOZHUW�� ����� �J�P��� XP� GHQ� )DNWRU� ���� QLHGULJHU� DOV� GHU� GHV�

6�GZHVW�6HNWRUV��������J�P����



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

�

$EELOGXQJ�����+DOEVWXQGHQPLWWHO�GHU�12[�.RQ]HQWUDWLRQHQ�I�U�GLH�EHLGHQ�+DXSW�:LQGULFKWXQJHQ�6�GZHVW� ����� �������
XQG�1RUGRVW����±������I�U�GHQ��0HVV]HLWUDXP������������±�������������,P�-DKUHVPLWWHO�LVW�GHU�12[�0LWWHOZHUW�
I�U� GHQ�1RUGRVW�6HNWRU� �0LWWHOZHUW�� ����� �J�P��� XP� GHQ� )DNWRU� ���� QLHGULJHU� DOV� GHU� GHV� 6�GZHVW�6HNWRUV�
�������J�P����

�

������ (UPLWWOXQJ�GHV�6WDGWEHLWUDJV�I�U�GLH�6WLFNR[LGH�
,P� 9HUODXI� GHV� -DKUHV� ����� ZXUGHQ� YRQ� XQV� PHKUHUH� ,QWHQVLYPHVVSHULRGHQ�

GXUFKJHI�KUW�PLW� GHP� =LHO�� HLQH� NODUH� 8QWHUVFKHLGXQJ� ]ZLVFKHQ� Ä%HLWUDJ� GHU� 6WDGW�

%DG� +RPEXUJ³� XQG� ÄUHJLRQDOHP� (LQWUDJ³� I�U� UHOHYDQWH� 6SXUHQVWRIIH� WUHIIHQ� ]X�

N|QQHQ�� 'LHVH� 8QWHUVXFKXQJHQ� ZXUGHQ� I�U� GHQ� DP� VWlUNVWHQ� EHODVWHWHQ� 6HNWRU�

Ä6�GZHVW³� GXUFKJHI�KUW�� (LQH� NODUH� ,GHQWLILNDWLRQ� GHV� 6WDGWEHLWUDJHV� LVW� YRQ�

EHVRQGHUHP�,QWHUHVVH�I�U�HLQH�%HVFKUHLEXQJ�GHV�HUUHLFKEDUHQ�5HGXNWLRQVSRWHQWLDOV��

1XU�GHU�6WDGWEHLWUDJ�%DG�+RPEXUJ�LVW�ORNDOHQ�5HGXNWLRQVPD�QDKPHQ�]XJlQJOLFK��

�

'LH� $EELOGXQJ� ��� EHVFKUHLEW� GLH� 9RUJHKHQVZHLVH� EHL� GHQ� ,QWHQVLYSKDVHQ�� %HL�

JHHLJQHWHQ�:HWWHUEHGLQJXQJHQ� �G�� K�� EHL� VWDELOHU� 6�GZHVWODJH�� ZXUGH� GDV�PRELOH�

0HVVODERU� 02%,/$%� ZlKUHQG� PHKUHUHU� ���K�,QWHQVLYPHVVSKDVHQ� DP�

7ULQNZDVVHUEUXQQHQ� LQ� GHU� 2EHUXUVHOHU� )HOGPDUN� SODW]LHUW�� (LQ� *UXQG� I�U� GLH�

$XVZDKO�GLHVHV�0HVVRUWHV�ZDU�GHVVHQ�IUHLH�$QVWU|PEDUNHLW�DXV�GHP�V�GZHVWOLFKHQ�

%HUHLFK�� (LQ� DQGHUHU� EHVWDQG� GDULQ�� GDVV� GLH� $QVFKOX�P|JOLFKNHLWHQ� DQ� GLH�

6WURPYHUVRUJXQJ� Ä7ULQNZDVVHUEUXQQHQ³� GLH� QRWZHQGLJH� HOHNWULVFKH�9HUVRUJXQJ� GHU�

LQ�02%,/$%�LQVWDOOLHUWHQ�$QDO\WLN�HUP|JOLFKWH��

�



�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

$EELOGXQJ�����0HVVVWUDWHJLH�]XU�8QWHUVFKHLGXQJ�]ZLVFKHQ�Ä%HLWUDJ�GHU�6WDGW�%DG�+RPEXUJ³�XQG�ÄUHJLRQDOHP�(LQWUDJ³�
XQWHU�V�GZHVWOLFKHQ�$QVWU|PEHGLQJXQJHQ��$QKDQG�JOHLFK]HLWLJHU�6SXUHQVWRII�0HVVXQJHQ�DP�.XUSDUN�XQG�
LP� V�GZHVWOLFKHQ� 9RUIHOG� GHU�6WDGW� %DG�+RPEXUJ� �DP� 7ULQNZDVVHUEUXQQHQ� LQ� GHU�2EHUXUVHOHU� )HOGPDUN��
ZXUGH� GHU� Ä%HLWUDJ� GHU� 6WDGW³� PLWWHOV� 'LIIHUHQ]ELOGXQJ� GHU� DP� .XUSDUN� XQG� GHU� LP� /XY� GHU� 6WDGW�
JHPHVVHQHQ�.RQ]HQWUDWLRQHQ�HUPLWWHOW��

�

=XU� (UPLWWOXQJ� GHV� %HLWUDJHV� GHU� 6WDGW� %DG� +RPEXUJ� ZXUGHQ� GLH� JOHLFK]HLWLJ� DP�

.XUSDUN�XQG�DP�7ULQNZDVVHUEUXQQHQ�LQ�GHU�2EHUXUVHOHU�)HOGPDUN��0HVVSODW]�LP�/XY�

GHU� 6WDGW�� GXUFKJHI�KUWHQ� 0HVVXQJHQ� KHUDQJH]RJHQ�� %HL� V�GZHVWOLFKHQ�

$QVWU|PEHGLQJXQJHQ� ZXUGH� GHU� %HLWUDJ� GHU� 6WDGW� %DG� +RPEXUJ� PLWWHOV�

'LIIHUHQ]ELOGXQJ� GHU� 0HVVXQJHQ� DP� .XUSDUN� XQG� DXV� GHQHQ� LP� /XY� GHU� 6WDGW�

HUPLWWHOW��

'LH� 7DEHOOH� �� OLVWHW� GLH� I�U� PRUJHQGOLFKH� ÄUXVK�KRXU³�%HGLQJXQJHQ� JHPHVVHQHQ�

PLWWOHUHQ�6WLFNR[LG�.RQ]HQWUDWLRQHQ�I�U�GLH�0HVVSOlW]H�Ä.XUSDUN³�XQG�Ä/XY�GHU�6WDGW³�

DXI��

�

�

�

6�GOLFKH�$QVWU|PEHGLQJXQJHQ�DXV�GHP�EHODVWHWHQ�6HNWRU�Ä)UDQNIXUW³

0HVVRUW YRU�GHU�6WDGW�
7ULQNZDVVHUEUXQQHQ�LQ�GHU�
2EHUXUVHOHU�)HOGPDUN

0HWKRGLN���0HKUHUH����K�
,QWHQVLYPHVVXQJHQ�EHL�
JHHLJQHWHU�:HWWHUODJH��G��K��I�U�
V�GZHVWOLFKH�
$QVWU|PEHGLQJXQJHQ

=LHO�
%HVWLPPXQJ�GHV�%HLWUDJV�GHU�
6WDGW GXUFK�'LIIHUHQ]ELOGXQJ�GHU�
DP
.XUSDUN XQG�GHU�LP�/XY�GHU�6WDGW
JHPHVVHQHQ�.RQ]HQWUDWLRQHQ



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

7DEHOOH� ���0LWWOHUH�6WLFNR[LGNRQ]HQWUDWLRQHQ�ZlKUHQG�GHU� ,QWHQVLYSKDVHQ�XQWHU� V�GZHVWOLFKHQ�$QVWU|PEHGLQJXQJHQ�
ZlKUHQG�GHU�PRUJHQGOLFKHQ�UXVK�KRXU�%HGLQJXQJHQ�I�U�GLH�0HVVSOlW]H�Ä.XUSDUN³�XQG�Ä/XY�GHU�6WDGW³�XQG�
GDUDXV�NDONXOLHUWHU�6WLFNR[LG�%HLWUDJ�GHU�6WDGW�LQ�0DVVH�(LQKHLWHQ�>�J�P�@��E]Z��LQ�0LVFKXQJVYHUKlOWQLVVHQ�
>SSE@��+LQZHLV��'HU��EOLFKHQ�.RQYHQWLRQ�IROJHQG��ZXUGH�EHL�GHU�%HZHUWXQJ�YRQ�12�LQ�(LQKHLWHQ�YRQ��J�P��
]XU�%HUHFKQXQJ�YRQ�12[�GDV�12�LQ�0DVVHHLQKHLWHQ�YRQ�12��JH]lKOW��

0HVVRUW�

.XUSDUN�

0HVVRUW�

Ä/XY�GHU�6WDGW³�

.DONXOLHUWHU�%HLWUDJ�GHU�

6WDGW�
12�
�J�P��

12��
�J�P��

12[�
�J�P��

12�
�J�P��

12��
�J�P��

12[�
�J�P��

12�
�J�P��

12��
�J�P��

12[�
�J�P��

��� ��� ��� �� ��� ��� ��� ��� ���

12�
SSE�

12��
SSE�

12[�
SSE�

12�
SSE�

12��
SSE�

12[��
SSE�

12�
SSE�

12��
SSE�

12[�
SSE�

��� ��� ��� �� �� ��� ��� ��� ���

�

�

'LH� 5HVXOWDWH� GHU� ,QWHQVLYSKDVHQ�PDFKHQ� GHXWOLFK�� GDVV� GLH� 6WLFNR[LGEHODVWXQJHQ�

DP� 0HVVSODW]� JDQ]� ZHVHQWOLFK� GXUFK� ORNDOH� (PLVVLRQHQ� GHU� 6WDGW� %DG� +RPEXUJ�

EHHLQIOXVVW� ZHUGHQ�� 8QWHU� PRUJHQGOLFKHQ� UXVK�KRXU�%HGLQJXQJHQ�� GDV� KHL�W�� ]X�

7DJHV]HLWHQ� GHU� K|FKVWHQ� 6WLFNR[LGEHODVWXQJHQ�� � ZXUGH� DP�0HVVRUW� Ä.XUSDUN³� I�U�

GHQ� NULWLVFKHQ�6SXUHQVWRII�12�� HLQ� ORNDOHU�%HLWUDJ� YRQ������GHU�*HVDPWEHODVWXQJ�

JHIXQGHQ���

'LHVHU� 8PVWDQG� HUK|KW� GLH� (UIROJVDXVVLFKWHQ� YRQ� 5HGXNWLRQVPD�QDKPHQ� JDQ]�

HQWVFKHLGHQG�� GHQQ� QXU� GHU� %HLWUDJ� GHU� 6WDGW� %DG� +RPEXUJ� VHOEVW� LVW� ORNDOHQ�

5HGXNWLRQVPD�QDKPHQ�]XJlQJOLFK��

�

�

�

�

�

�

�

��������������������������������������������
�� (V� LVW� GDUDXI� KLQ]XZHLVHQ�� GDVV� GHU� JU|�WH� $QWHLO� GHU� 12[�(PLVVLRQHQ� ���� ��� GHV� ORNDOHQ�

6WUD�HQYHUNHKUV�GHQ�3NZ�]X]XRUGQHQ�LVW��YJO��$EVFKQLWW�������Ä(UJHEQLVVH�GHU�QXPHULVFKHQ�6WXGLH���

'HU��EHUZLHJHQGH�$QWHLO�GHU�12[�(PLVVLRQHQ��FD��������>.OHPS�HW�DO���������(KOHUV������@�ZLUG�GDEHL�

YRQ�)DKU]HXJHQ�PLW�'LHVHOPRWRU�YHUXUVDFKW��



�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

������ ,GHQWLILNDWLRQ�GHV�6WUD�HQYHUNHKUV�DOV�+DXSW�12[�(PLWWHQW�PLWWHOV�
.RKOHQZDVVHUVWRIIPHVVXQJHQ�±�'LVNXVVLRQ�OXIWFKHPLVFKHU�
:LUNXQJV]XVDPPHQKlQJH�

,Q� ZHLWHUHQ� $QDO\VHQ� ZXUGH� GHU� %HLWUDJ� GHU� 6WDGW� GHWDLOOLHUWHQ� 9HUXUVDFKHUVWXGLHQ�

XQWHUZRUIHQ��=X�GLHVHP�=ZHFN�ZXUGHQ�/XIWSUREHQ�DQ�EHLGHQ�0HVVSOlW]HQ� LQ�]XYRU�

HYDNXLHUWHQ� (GHOVWDKO]\OLQGHUQ��� JHQRPPHQ� XQG� DQVFKOLH�HQG� PLWWHOV�

JDVFKURPDWRJUDILVFKHU� $QDO\VH� DXI� LKUHQ� *HKDOW� DQ� RUJDQLVFKHQ� *DVHQ� �92&��

DQDO\VLHUW��'LH�$EELOGXQJ����]HLJW� HLQH�VFKHPDWLVFKH�'DUVWHOOXQJ�GHV�YHUZHQGHWHQ�

JDVFKURPDWRJUDILVFKHQ�6\VWHPV��

�

$EELOGXQJ�����6FKHPDWLVFKHU�hEHUEOLFN�GHV�-�OLFKHU�*&�06�6\VWHPV� �DXV�� >(KOHUV�HW�DO�������@��ZHOFKHV�VRZRKO�]XU�
$QDO\VH�YRQ�$X�HQOXIW�3UREHQ�DOV�DXFK�]XU�$EJDVDQDO\VH�HLQJHVHW]W�ZLUG��'LH�$SSDUDWXU�EHVWHKW�DXV�HLQHP�
3UREHQDXIJDEHV\VWHP� �VDPSOH� SUHSDUDWLRQ� V\VWHP��� HLQHU� NU\RJHQHQ� $QUHLFKHUXQJ� �FU\RJHQLF�
SUHFRQFHQWUDWLRQ���HLQHP�SQHXPDWLVFK�EHWULHEHQHQ��9HQWLOV\VWHP�XQG�GHP�HLJHQWOLFKHQ�*DVFKURPDWRJUDIHQ��
EHVW�FNW�PLW�HLQHU�����P�'%��6lXOH�PLW������PP�'XUFKPHVVHU�XQG�HLQHU�)LOPGLFNH�YRQ����P��

�

'LH�$QDO\VH�GHU�GHU�92&�=XVDPPHQVHW]XQJ�GHV�%DG�+RPEXUJHU�6WDGWEHLWUDJHV� LQ�

%H]XJ�DXI�FKDUDNWHULVWLVFKH�(PLVVLRQVYHUKlOWQLVVH�UHOHYDQWHU�(PLVVLRQVTXHOOHQ�VWHOOW�

HLQH�ZLUNVDPH�0HWKRGLN�]XU�9HUXUVDFKHULGHQWLILNDWLRQ�GDU��

� $QKDQG� GHU� 9HUKlOWQLVVH� GHU� (LQ]HONRPSRQHQWHQ� LQ� HLQHP� ,PPLVVLRQV�0L[�

YHUVFKLHGHQHU� .RKOHQZDVVHUVWRIIH� VRJHQDQQWHU� ÄILQJHUSULQWV³� ODVVHQ� VLFK�
��������������������������������������������
��� =XU� 9HUPHLGXQJ� YRQ�:DQGHIIHNWHQ� EHL� GHU� /DJHUXQJ� GHU� /XIWSUREHQ� � VLQG� GLH� ,QQHQZlQGH� GHU�

=\OLQGHU�PLW�HLQHU�6FKXW]VFKLFKW��EHU]RJHQ��VLOFR�VWHHO���



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

YHUVFKLHGHQH� 4XHOOHQ� �.I]�9HUNHKU�� %HQ]LQYHUGDPSIXQJ�� +HL]XQJHQ�� «��

HLQGHXWLJ�YRQHLQDQGHU�XQWHUVFKHLGHQ��

� )�U� YHUVFKLHGHQH�92&�4XHOOHQ� �]�� %�� 6WUD�HQYHUNHKU� >(KOHUV� HW� DO��� ����@��

ODVVHQ� VLFK� HLQGHXWLJH� 92&�12[�9HUKlOWQLVVH� DQJHEHQ�� 6RPLW� ODVVHQ� VLFK�

DXV� GHQ� 92&�ILQJHUSULQWV� LQ� YLHOHQ� )lOOHQ� DXFK� 5�FNVFKO�VVH� DXI� GLH�

%HGHXWXQJ�GHU�YRQ�GHQ�LGHQWLIL]LHUWHQ�4XHOOHQ�FR�HPLWWLHUWHQ�12[�(PLVVLRQHQ�

DEOHLWHQ��

'LH�$EELOGXQJ����]HLJW�GDV�5HVXOWDW�GHU�92&�$QDO\VHQ�GHU�.DQLVWHUSUREHQ�YRP�

���� $XJXVW� ����� ]XU� PRUJHQGOLFKHQ� UXVK�KRXU� �������� 0LW� $XVQDKPH� YRQ�

0HWKDQRO� ZHUGHQ� DP� 0HVVRUW� Ä.XUSDUN³� XP� GHQ� )DNWRU� �� �� �� K|KHUH�

0LVFKXQJVYHUKlOWQLVVH�GHU�&���±�&���92&�DOV�DP�0HVVRUW�7ULQNZDVVHUEUXQQHQ�

ÄYRU� GHU� 6WDGW³� EHREDFKWHW�� $OV� 8UVDFKH� I�U� GHQ� EHREDFKWHWHQ� $QVWLHJ� GHU�

0LVFKXQJVYHUKlOWQLVVH� NRPPW� QXU� GHU� (LQWUDJ� ORNDOHU� 4XHOOHQ� GHU� 6WDGW� LQ�

%HWUDFKW��

�

�





�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

�

'LH�$EELOGXQJ����]HLJW�GDV�5HVXOWDW�GHU�92&�$QDO\VHQ�GHU�.DQLVWHUSUREHQ�YRP�����

$XJXVW� ����� ]XU� PRUJHQGOLFKHQ� UXVK�KRXU� �������� 0LW� $XVQDKPH� YRQ� 0HWKDQRO�

ZHUGHQ�DP�0HVVRUW�Ä.XUSDUN³�XP�GHQ�)DNWRU�������K|KHUH�0LVFKXQJVYHUKlOWQLVVH�GHU�

&���±�&���92&�DOV�DP�0HVVRUW�7ULQNZDVVHUEUXQQHQ�ÄYRU�GHU�6WDGW³�EHREDFKWHW��$OV�

8UVDFKH� I�U� GHQ� EHREDFKWHWHQ� $QVWLHJ� GHU� 0LVFKXQJVYHUKlOWQLVVH� NRPPW� QXU� GHU�

(LQWUDJ��ORNDOHU�4XHOOHQ��GHU�6WDGW�LQ�%HWUDFKW��

�

)�U�GLH�PRUJHQGOLFKHQ� UXVK�KRXU�%HGLQJXQJHQ�ZXUGHQ� I�U�GLH�92&�.DQLVWHUSUREHQ�

GLH�K|FKVWHQ�.RQ]HQWUDWLRQVGLIIHUHQ]HQ�]ZLVFKHQ�GHP�0HVVRUW� ÄYRU�GHU�6WDGW³�XQG�

GHP�0HVVRUW�Ä.XUSDUN³�EHREDFKWHW��YJO��$EELOGXQJ����XQG�$EELOGXQJ������'LHV� OLHJW�

]XP� HLQHP� GDUDQ�� GDVV� GLH� 9HUNHKUVGLFKWH� LQ� GHU� 6WDGW� ZlKUHQG� GHV� 7DJHV�

JHJHQ�EHU�GHU�I�U�GLH�PRUJHQGOLFKHQ�UXVK�KRXU�%HGLQJXQJHQ�GHXWOLFK�QLHGULJHU�OLHJW��

'DU�EHU� KLQDXV� O|VW� VLFK� LP� 9HUODXI� GHV� 9RUPLWWDJV� GLH� PRUJHQGOLFKH� ,QYHUVLRQ�

�0LVFKXQJVK|KHQEHJUHQ]XQJ� YRQ� FD�� ����P��PHKU� XQG�PHKU� DXI� �YJO�� GD]X� DXFK�

$EELOGXQJ�����7DJHVJDQJ�GHV�2]RQV���VR�GDVV�ZlKUHQG�GHV�7DJHV�GLH�VWlGWLVFKHQ�

(PLVVLRQHQ� XQJHKLQGHUW� PLW� /XIWPDVVHQ� ELV� ]X� HLQHU� 0LVFKXQJVVFKLFKWK|KH� YRQ�

PHKU� DOV� ����� P� JHPLVFKW� XQG� GDGXUFK� YHUG�QQW� ZHUGHQ� N|QQHQ�� 'LHV� I�KUW�

WDJV�EHU� QHEHQ� HLQHU� $EVHQNXQJ� GHU� DP� .XUSDUN� EHREDFKWHWHQ� 92&�

.RQ]HQWUDWLRQHQ�]X�HLQHU�ZHLWJHKHQGHQ�$QJOHLFKXQJ�GHU�DQ�GHQ�EHLGHQ�0HVVRUWHQ�

EHREDFKWHWHQ�:HUWH�LP�5DKPHQ�YRQ�FD��������YJO��$EELOGXQJ�������

�



�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

$EELOGXQJ� ���� (UJHEQLVVH� GHU� JDVFKURPDWRJUDILVFKHQ� $QDO\VHQ� GHU� .DQLVWHUSUREHQ� YRP� ���� 6HSWHPEHU� ������ 'LH�
GDUJHVWHOOWHQ� .DQLVWHUSUREHQ� ZXUGHQ� XP� ������ E]Z�� ������ 0(6=� ÄYRU� GHU� 6WDGW³� DP� � 0HVVRUW�
7ULQNZDVVHUEUXQQHQ�LQ�GHU�2EHUXUVHOHU�)HOGPDUN��JHOEH�%DONHQ��E]Z��DP�0HVVRUW�Ä.XUSDUN³��EODXH�%DONHQ��
JH]RJHQ�� 'DUJHVWHOOW� VLQG� GLH� JHPHVVHQHQ� 0LVFKXQJVYHUKlOWQLVVH� GHU� JH]RJHQHQ� .DQLVWHUSUREHQ�� 'LH�
KRKHQ�0HWKDQRO��XQG�$FHWRQNRQ]HQWUDWLRQHQ�VLQG�KDXSWVlFKOLFK�DXI�VHNXQGlUH�3UR]HVVH��SKRWRFKHPLVFKH�
8PZDQGOXQJ��XQG�QLFKW�LQ�HUVWHU�/LQLH�DXI�GLUHNWH�(PLVVLRQHQ�]XU�FN]XI�KUHQ��
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�

,Q�DQDORJHU�9RUJHKHQVZHLVH�ZLH�GHU�I�U�7DEHOOH���ZXUGH�I�U�MHGH�HLQ]HOQH�6XEVWDQ]�

GLH�'LIIHUHQ]���ǻ�92&L� ��92&L
.XUSDUN���92&L

YRU�GHU�6WDGW��JHELOGHW��VR�GDVV�PLW�ǻ�92&L�

I�U�MHGH�(LQ]HOVXEVWDQ]�GHU�%HLWUDJ�GHU�6WDGW�HUPLWWHOW�ZHUGHQ�NRQQWH��

'LH�$EELOGXQJ����]HLJW�GHQ�9HUJOHLFK�GHV�92&�6SHNWUXPV�Ä92&�%HLWUDJ�GHU�6WDGW³�

PLW�GHP�92&�6SHNWUXP�HLQHV�UHLQHP�9HUNHKUVPL[HV��ZLH�HU�LQ�HLQHP�6WUD�HQWXQQHO�

YRQ�XQV�JHPHVVHQ�ZXUGH��%HUOLQ��7LHUJDUWHQWXQQHO�>(KOHUV�HW�DO�������@����

)�U�GLH�EHVVHUH�9HUJOHLFKEDUNHLW�ZXUGHQ�EHLGH�92&�6SHNWUHQ�DXIHLQDQGHU�QRUPLHUW��

*HPHLQVDPHU� 1RUPLHUXQJVIDNWRU� LVW� GLH� .RQ]HQWUDWLRQ� YRQ� 7ROXRO�� HLQ�

.RKOHQZDVVHUVWRII�� GHU� JDQ]� �EHUZLHJHQG� DXV� GHQ� $EJDVHPLVVLRQHQ� GHV�

6WUD�HQYHUNHKUV�VWDPPW��

�
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�

$EELOGXQJ� ���� 9HUJOHLFK� GHU� 92&�)LQJHUSULQWV� GHV� %DG� +RPEXUJHU� 6WDGWEHLWUDJHV� �EODX�� PLW� GHP� HLQHV� UHLQHQ�
9HUNHKUVPL[HV��URW��%HUOLQ��7LHUJDUWHQWXQQHO�>(KOHUV��HW�DO�������@��%HLGH�0L[H�ZXUGHQ�DXIHLQDQGHU�QRUPLHUW��
*HPHLQVDPHU� 1RUPLHUXQJVIDNWRU� GLH� .RQ]HQWUDWLRQ� YRQ� 7ROXRO�� HLQ� .RKOHQZDVVVHUVWRII�� GHU� JDQ]�
�EHUZLHJHQG� DXV� GHQ� $EJDVHPLVVLRQHQ� GHV� 6WUD�HQYHUNHKUV� VWDPPW�� ,P� 92&�)LQJHUSULQW� GHV� %DG�
+RPEXUJHU�6WDGWEHLWUDJHV�WUHWHQ�]XVlW]OLFK�HLQH�5HLKH�YRQ�ELRJHQ�HPLWWLHUWHQ�92&¶V�DXI��,VRSUHQ�XQG�VHLQH�
EHLGHQ� +DXSW�$EEDXSURGXNWH� 0HWK\OYLQ\ONHWRQ� XQG�0HWDFUROHLQ� VRZLH� HLQLJH� 7HUSHQH��� ZHOFKH� LP� UHLQHQ�
92&�$EJDV�0L[�QLFKW�YRUKDQGHQ�VLQG��
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$EJHVHKHQ�YRP�]XVlW]OLFKHQ�$XIWUHWHQ�HLQLJHU�ELRJHQ�HPLWWLHUWHU�92&¶V�lKQHOQ�VLFK�

GLH� )LQJHUSULQWV� GHV� %DG� +RPEXUJHU� 6WDGWEHLWUDJHV� XQG� GLH� GHV� UHLQHQ�

9HUNHKUVPL[HV� VHKU�� $XV� GHQ� 5HVXOWDWHQ� GHU� $EELOGXQJ� ��� N|QQHQ� IROJHQGH�

6FKOX�IROJHUXQJHQ�DEJHOHLWHW�ZHUGHQ��

�

� 'HU� JHPHVVHQH� 92&�0L[� DP� %DG� +RPEXUJHU� .XUSDUN� ZLUG� GXUFK�

$EJDVHPLVVLRQHQ�GHV�9HUNHKUV�GRPLQLHUW��

� ,P� 0LWWHO� EHVLW]HQ� GLH� (PLVVLRQHQ� GHV� 6WUD�HQYHUNHKUV� HLQ� FKDUDNWHULVWLVFKHV�

92&�12[�(PLVVLRQVYHUKlOWQLV�YRQ����������������>SSE�SSE@�>(KOHUV������@��VR�GDVV�

DXI� MHGHQ�)DOO�DXFK�I�U�GLH� LP�.XUSDUN�JHPHVVHQHQ� ,PPLVVLRQHQ�GHU�6WLFNR[LGH�

GHU�6WUD�HQYHUNHKU�DOV�GRPLQLHUHQGH�4XHOOH�DXIWULWW��

�

'HU�6WUD�HQYHUNHKU� DOV� GRPLQLHUHQGHU�6WLFNR[LGYHUXUVDFKHU� NDQQ�]XP�12��%XGJHW�

DP�NULWLVFK�EHODVWHWHQ�0HVVRUW�.XUSDUN�LQ�GUHLIDFKHU�:HLVH�EHLWUDJHQ���

�

� �

$QGHUV� DOV� %HQ]LQ�.I]�PLW� ��:HJH�.DWDO\VDWRU� HPLWWLHUHQ� 'LHVHOIDKU]HXJH�PLW�

2[LGDWLRQVNDWDO\VDWRU� HLQHQ� EHWUlFKWOLFKHQ� 7HLO� LKUHU� 6WLFNR[LG�(PLVVLRQHQ� LQ�

)RUP�YRQ�12���YJO��$EE������DXV��>.OHPS�HW�DO�������@���12��(PLVVLRQHQ�DXV�GHU�

QDKHQ�8PJHEXQJ�GHV�0HVVSODW]HV�.XUSDUN�N|QQHQ�GDKHU�]X�HLQHU�$QKHEXQJ�

GHV�12��%XGJHW�DP�NULWLVFK�EHODVWHWHQ�0HVVRUW�Ä.XUSDUN³�I�KUHQ��LQVEHVRQGHUH�

ZHQQ� GLH� GLUHNWHQ� 12��$EJDVHPLVVLRQHQ� GLHVHU� )DKU]HXJH� QRFK� QLFKW�

KRPRJHQ� PLW� 8PJHEXQJVOXIW� GXUFKPLVFKW� VLQG�� ,P� $EVFKQLWW�

Ä$XVEUHLWXQJVPRGHOOLHUXQJHQ³�ZLUG�HLQH�$EVFKlW]XQJ�GHU�$XVZLUNXQJHQ�ORNDOHU�

9HUNHKUVVSHUUXQJHQ� � GHU� EHWUHIIHQGHQ�7HLOH� GHU� Ä.DLVHU�)ULHGULFK�3URPHQDGH³�

XQG� GHU� Ä$XJXVWD�$OOHH³� DXI� GDV� NULWLVFKH� 12��%XGJHW� DP� .XUSDUN�

YRUJHQRPPHQ��
�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

$EELOGXQJ�����6WLFNR[LG�(PLVVLRQHQ�GHV�0HUFHGHV�%HQ]�&����&',� � LQ�HLQHP�3U�IVWDQGV�=\NOXV� �Ä02%,1(7�=\NOXV³��
DXV��>.OHPS�HW�DO�������@����

�

�

�

:lKUHQG� GHV� 7DJHV� KHUUVFKW� HLQ� VFKQHOOHV� SKRWRFKHPLVFKHV� *OHLFKJHZLFKW�

�YJO��*/����DXI�GHU�=HLWVNDOD� YRQ�HLQLJHQ�0LQXWHQ� � ]ZLVFKHQ� �12��12���2]RQ�

XQG�VRODUHU�6WUDKOXQJ�-12���GHU�VRJHQDQQWH�SKRWRVWDWLRQlUH�=XVWDQG�>/HLJKWRQ��

����@��
�

����������������������������������������������������������������������������������������������������������������������������������������������*/����

�

�

'HU�SKRWRVWDWLRQlUH�=XVWDQG�EHZLUNW�DP�7DJH��GDVV�VLFK� LP�$EVWDQG��ZHQLJHU�

KXQGHUW�0HWHU�YRP�(PLVVLRQVRUW�HQWIHUQW��XQDEKlQJLJ�YRP�(PLVVLRQVYHUKlOWQLV�

GHU�6WLFNR[LGVSH]LHV��HLQ�UHFKW�NRQVWDQWHV�9HUKlOWQLV�I�U�12�12��YRQ�HWZD��������

HLQVWHOOW��VRIHUQ�KLQUHLFKHQGH�0LVFKXQJVYHUKlOWQLVVH�DQ�2]RQ�LQ�GHU�/XIWPDVVH�

YRUKDQGHQ� VLQG� �YJO�� $EE�� ����� 1RWZHQGLJ� GDI�U� LVW� GLH� %HZHUWXQJ� GHU�

6WLFNR[LGNRPSRQHQWHQ� LQ� 0LVFKXQJVYHUKlOWQLVVHQ� �G�� K�� LQ� $QWHLOHQ� DQ� GHU�

*HVDPWNRQ]HQWUDWLRQ��� ZLH� VLH� I�U� NLQHWLVFKH� %HWUDFKWXQJHQ� 9RUDXVVHW]XQJ�

VLQG��

6WLFNR[LGH
0HUFHGHV�%HQ]�&����&',���02%,1(7�=\NOXV�

�

�

��

��

��

��

��

��

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

�

$EELOGXQJ�����0LWWOHUHU�7DJHVJDQJ�YRQ�2]RQ�VRZLH�GLH�]XJHK|ULJH�6WDQGDUGDEZHLFKXQJHQ�I�U�GHQ�0RQDW�$XJXVW�DP�
0HVVRUW� Ä.XUSDUN³�� :HLWHUKLQ� LVW� HUNHQQEDU�� GDVV� GDV� XQWHUKDOE� GHU� QlFKWOLFKHQ� ,QYHUVLRQVVFKLFKW�
YRUKDQGHQH�2]RQ�GXUFK�QlFKWOLFKH�12�(PLVVLRQHQ�QLFKW�YROOVWlQGLJ�KHUDXV³WLWULHUW³�ZLUG��XQG�VRPLW�I�U�GLH�
XQWHUKDOE� GHU� QlFKWOLFKHQ� ,QYHUVLRQ� YRUKDQGHQHQ� 12�0LVFKXQJVYHUKlOWQLVVVH� JOHLFKH� 12��
0LVFKXQJVYHUKlOWQLVVH�JHELOGHW�ZHUGHQ���

�

$OV� .RQVHTXHQ]� IROJW� GDUDXV�� ,Q� HLQLJHU� (QWIHUQXQJ� YRQ� GHQ� 4XHOOHQ� LVW� HV�

XQHUKHEOLFK��RE�GLH�(PLVVLRQHQ�GHU�6WLFNR[LGH� LQ�)RUP�YRQ�12��RGHU�YRQ�12�

HUIROJHQ��'DV�EHGHXWHW�� I�U� /XIWPDVVHQ�� LQ�GHQHQ� VLFK� ]ZLVFKHQ�(PLVVLRQVRUW�

XQG�0HVVRUW� ]ZLVFKHQ]HLWOLFK� GHU� SKRWRVWDWLRQlUH� =XVWDQG� HLQJHVWHOOW� KDW�� KDW�

GLH� *HVDPWHPLVVLRQ� DQ� 12[� GLUHNWHQ� (LQIOX�� DXI� GHQ� 12��:HUW� DP�0HVVRUW�

.XUSDUN�����

�

�

�

,Q� GHU� 1DFKW� ELOGHW� VLFK� LQ� GHQ� XQWHUVWHQ� 6FKLFKWHQ� GHU� $WPRVSKlUH� KlXILJ� HLQH�

VWDELOH� %RGHQLQYHUVLRQ� DXV�� ZHOFKH� GLH� DP� 7DJH� ELV� LQ� HLQH� +|KH� YRQ� PHKU� DOV�

��������������������������������������������
��� 'DYRQ� XQEHU�KUW� VLQG� GLH� %HPHUNXQJHQ� ]X� GLUHNWHQ� 12��(PLVVLRQHQ� DXV� 'LHVHODEJDV� XQG� LKU�

%HLWUDJ� ]XP� 12��%XGJHW� DP� 0HVVRUW� .XUSDUN� XQWHU� %HGLQJXQJHQ�� LQ� GHQHQ� LQIROJH� GHU� NXU]HQ�

(QWIHUQXQJHQ�GHU��SKRWRVWDWLRQlUH�=XVWDQG�VLFK�QRFK�QLFKW�HLQJHVWHOOW�KDW��
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HLQHP� .LORPHWHU� DEODXIHQGHQ� 9HUG�QQXQJV�� XQG� 'XUFKPLVFKXQJVSUR]HVVH�

VWlGWLVFKHU�(PLVVLRQHQ�QDFKKDOWLJ�EHJUHQ]W��

'HU�(LQIOXVV�GHU�QlFKWOLFKHQ�%RGHQLQYHUVLRQ� OlVVW� VLFK� EHVRQGHUV�JXW� DP�PLWWOHUHQ�

2]RQ�7DJHVJDQJ� VWXGLHUHQ��)�U� DWPRVSKlULVFKH�+LQWHUJUXQGVWDWLRQHQ�EHWUDJHQ�GLH�

PLWWOHUHQ� 2]RQNRQ]HQUDWLRQHQ� LP� ODQJMlKULJHQ� 0LWWHO� � HWZD� ��� �J�P�� >*LOJH� XQG�

&ODXGH������@� �GLHV�HQWVSULFKW�HLQHP�0LVFKXQJVYHUKlOWQLV�YRQ�HWZD����SSE��� ,Q�GHU�

7DW� ODVVHQ� VLFK� QDFK� $XIEUXFK� GHU� QlFKWOLFKHQ� %RGHQLQYHUVLRQ� LP� GDUJHVWHOOWHQ�

PLWWOHUHQ�2]RQ�7DJHVJDQJ�I�U�GHQ�0HVVSODW]�Ä.XUSDUN³�QDKH]X�YHUJOHLFKEDUH�:HUWH�

ZlKUHQG�GHV�7DJHV�YRQ�HWZD����SSE�EHREDFKWHQ��'LHV�VWHKW� LP�(LQNODQJ�PLW�GHP�

$XIEUHFKHQ� GHU� %RGHQLQYHUVLRQ� JHJHQ� ����� 87&� �G�� K�� ����� 0(6=��� VR� GDVV� DE�

GLHVHP� =HLWSXQNW� 0LVFKSUR]HVVH� ]XYRU� ÄLVROLHUWHU³� VWlGWLVFKHU� /XIWPDVVHQ� PLW��

XQEHODVWHWHQ�/XIWPDVVHQ�VWDWWILQGHQ�N|QQHQ��

:lKUHQG� GHU� 1DFKW� KLQJHJHQ� XQWHUELQGHW� � HLQH� VWDELOH� %RGHQLQYHUVLRQ� GHQ�

$XVWDXVFK� VWlGWLVFKHU� /XIWPDVVHQ� PLW� XQEHODVWHWHQ� /XIWPDVVHQ�� VR� GDVV� GDV�

YRUKDQGHQH�2]RQ��EHU�GLH�5HDNWLRQ�PLW�12� �*/����PHKU�XQG�PHKU�DEJHEDXW�ZLUG�

�YJO�� $EELOGXQJ� ����� 2EZRKO� LQ� GHU� 5HJHO� 1DFKWV� GLH� (PLVVLRQVVWlUNH� HLQHU� 6WDGW�

ZHVHQWOLFK� JHULQJHU� LVW� DOV� DP� 7DJH�� N|QQHQ� VLFK� 1DFKWV� XQWHUKDOE� HLQHU�

%RGHQLQYHUVLRQ� YRQ� W\SLVFKHUZHLVH� ZHQLJH� GXW]HQG� 0HWHU� +|KH� YHUJOHLFKEDUH�

6SXUHQVWRIINRQ]HQWUDWLRQHQ� ZLH� DP� 7DJH� DXVELOGHQ�� ,QVEHVRQGHUH� GLH� SULPlU�

DXVJHVWR�HQHQ� 12�(PLVVLRQHQ� DXV� 9HUEUHQQXQJVSUR]HVVHQ� �9HUNHKU��

+HL]XQJHQ�«��UHDJLHUHQ�PLW�GHP�YRUKDQGHQHQ�2]RQ�XQWHUKDOE�GHU�*UHQ]VFKLFKW�]X�

12�
���� 8QWHU� GLHVHQ�8PVWlQGHQ� LVW� GLH� QlFKWOLFKH�12��.RQ]HQWUDWLRQ� GXUFK� GDV� LQ�

GHU�*UHQ]VFKLFKW�YRUKDQGHQH�2]RQ�EHJUHQ]W����

'HU� KLHU� EHVFKULHEHQH� 3UR]HVV� QlFKWOLFKHU� 12��%LOGXQJ� LVW� GXUFK� ORNDOHQ�

5HGXNWLRQVPD�QDKPHQ� QXU� XQ]XUHLFKHQG� ]XJlQJOLFK�� GD� ZHJHQ� GHU� JHULQJHUHQ�

QlFKWOLFKHQ� 9HUG�QQXQJVSUR]HVVH� XPJHEHQGH� UHJLRQDOH� 4XHOOHQ� HLQH� K|KHUH�

%HGHXWXQJ� DOV� DP� 7DJH� KDEHQ�� /HW]WOLFK� EOHLEW� DOV� $OWHUQDWLYH� QXU�� VLFK� DXI� ORNDOH�

6WLFNR[LG�5HGXNWLRQVPD�QDKPHQ�ZlKUHQG�GHV�7DJHV�]X�NRQ]HQWULHUHQ��

��������������������������������������������
���:HJHQ�GHU�IHKOHQGHQ�VRODUHQ�6WUDKOXQJ�ZLUG�ZlKUHQG�GHU�1DFKW�GDV�12�QLFKW�]XU�FNJHELOGHW��
���9HUJOHLFKH�GD]X�DXFK�GLH�'LVNXVVLRQ�GHU�12��XQG�12��7DJHVJlQJH�LP�:LQWHU��$EE����E���
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���� 5HVXOWDWH� GHU� &KDVLQJ�([SHULPHQWH� ]XP� 12[�(PLVVLRQVYHUKDOWHQ� YRQ�
6WDGWEXVVHQ� PLW� XQWHUVFKLHGOLFKHQ� (852�$EJDVQRUPHQ� LP� UHDOHQ�
6WUD�HQEHWULHE�

,P�YRUDQJHKHQGHQ�$EVFKQLWW�ZXUGH�JH]HLJW��GDVV�GHU� ORNDOH�6WUD�HQYHUNHKU� LQ�%DG�

+RPEXUJ� HLQHQ� GRPLQLHUHQGHQ�(LQIOXVV� DXI� GDV� DP�0HVVRUW� Ä.XUSDUN³� DXIWUHWHQGH�

12��%XGJHW�EHVLW]W��

=XU�JHQDXHUHQ�$QDO\VH�GHU�%HLWUlJH�GHU�YHUVFKLHGHQHQ�9HUNHKUVWUlJHU�ZXUGHQ�YRQ�

XQV�DXVI�KUOLFKH�%HIDKUXQJHQ�GHV�%DG�+RPEXUJHU�6WDGWJHELHWHV�YRUJHQRPPHQ��(LQ�

6FKZHUSXQNW� GHU� 8QWHUVXFKXQJHQ� ZDU� GDEHL� GLH� 8QWHUVXFKXQJ� GHV�

(PLVVLRQVYHUKDOWHQV� YHUVFKLHGHQHU� 9HUNHKUVWUlJHU� XQG� $QWULHEVV\VWHPH� GXUFK�

9HUIROJXQJ� XQG� JOHLFK]HLWLJH� LQ�VLWX�0HVVXQJHQ� GHU� $EJDVNRQ]HQWUDWLRQHQ�

YRUDQIDKUHQGHU� )DKU]HXJW\SHQ� �/NZ�� 'LHVHO�3NZ�� %HQ]LQ�3NZ�� %XVVH��� 'LH� LP��

PRELOHQ�0HVVODERU� Ä02%,/$%³� LQWHJULHUWH�0HVVDQDO\WLN��� ELHWHW� I�U�GLHVH�)RUP�GHU�

8QWHUVXFKXQJHQ�EHVRQGHUH�9RUDXVVHW]XQJHQ��

'LH� JOHLFK]HLWLJH� 0HVVXQJ� YRQ� 6WLFNR[LGHQ� XQG� &2�� LP� $EOXIWEHUHLFK� GHV�

YRUDQIDKUHQGHQ�)DKU]HXJHV�HUODXEW� I�U� MHGH�(LQ]HOPHVVXQJ�HLQH�YRQ�GHU�YDULDEOHQ�

9HUG�QQXQJ�XQDEKlQJLJH�%HXUWHLOXQJ�GHU�4XHOOVWlUNH�GLHVHV�)DKU]HXJV��

$QKDQG�GHU�JHPHVVHQHQ�6WLFNR[LG�.RQ]HQWUDWLRQHQ�XQG�GHP�KRKHQ�12��$QWHLO�DP�

12[� NDQQ� HLQGHXWLJ� ]ZLVFKHQ� %HQ]LQ�� XQG� 'LHVHO�3NZ� XQWHUVFKLHGHQ� ZHUGHQ�� GD�

�DEJHVHKHQ�YRQ�QHXHVWHQ�(852���'LHVHOIDKU]HXJHQ��'LHVHO�3NZ�LP�*HJHQVDW]�]X�

%HQ]LQHUQ� PLW� ��:HJH�.DWDO\VDWRUHQ� �EHU� NHLQHUOHL� DNWLYH� 12[�$EJDV�

5HLQLJXQJVPD�QDKPHQ���YHUI�JHQ��=XGHP�OlVVW�VLFK�DXI�GLHVH�:HLVH�GLUHNW�GDV�YRP�

YRUDQIDKUHQGHQ�)DKU]HXJ�HPLWWLHUWH�12�]X�12��9HUKlOWQLV�EHVWLPPHQ��

'LH� 8QWHUVXFKXQJHQ� PLWWHOV� 02%,/$%� LP� %DG� +RPEXUJHU� 6WDGWJHELHW� I�KUWHQ� ]X�

IROJHQGHP�(UJHEQLV�EHL�GHU�%HXUWHLOXQJ�GHU�+|KH�GHU�MHZHLOLJHQ�12[�$XVVW|�H��GHU�

YHUVFKLHGHQHQ���)DKU]HXJ³W\SHQ³��YJO��=XVDPPHQKDQJ��,����
��������������������������������������������
��0HVVWHFKQLVFKH�$XVU�VWXQJ�YRQ�Ä02%,/$%³��YJO��$EVFKQLWW���E��
��+LHU� VROO� XQWHUVFKLHGHQ� ZHUGHQ� ]ZLVFKHQ� ÄDNWLYHQ³� $EJDVUHLQLJXQJVPD�QDKPHQ� ZLH� GHU�

9HUZHQGXQJ�YRQ�.DWDO\VDWRUHQ�RGHU�6&5�5HLQLJXQJVWHFKQLNHQ�XQG�ÄSDVVLYHQ³�0D�QDKPHQ�ZLH�]��%��

GLH� $EJDVU�FNI�KUXQJ� EHL� 'LHVHOQ� ]XU� .�KOXQJ� � GHV� 9HUEUHQQXQJVSUR]HVVHV� PLW� GHP� (IIHNW� HLQHV�

YHUULQJHUWHQ�12[�$XVVWR�HV��
���,Q�GLHVHP�=XVDPPHQKDQJ�VROOHQ�QXU�EHWULHEVZDUPH�)DKU]HXJH�PLW�IXQNWLRQLHUHQGHQ�.DWDO\VDWRUHQ�

XQWHUHLQDQGHU�YHUJOHLFKHQ�ZHUGHQ��'LHVH�(LQVFKUlQNXQJ�ILQGHW� LKUH�5HFKWIHUWLJXQJ� LQ�GHP�8PVWDQG��

GDVV�GHU�$QWHLO�GHU�.DOWVWDUWHPLVVLRQHQ�DQ�GHQ�*HVDPWHPLVVLRQHQ��]��%��GXUFK�PRWRUQDKH�$QRUGQXQJ�

GHU�.DWDO\VDWRUHQ��LPPHU�ZHLWHU�DEJHVHQNW�ZXUGH��



�

�

��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

����������,��

�

'LH� 8QWHUVXFKXQJHQ� PDFKWHQ� GHXWOLFK�� GDVV� GLH� LQ� %DG� +RPEXUJ� YHUZHQGHWHQ�

'LHVHO�6WDGWEXVVH� YRQ� DOOHQ� XQWHUVXFKWHQ� )DKU]HXJ³W\SHQ³� GHQ� K|FKVWHQ� 12[�

$XVVWR�� EHVD�HQ���� 'LH� 6WDGW� %DG� +RPEXUJ� EHVLW]W� HLQ� HIIL]LHQWHV� XQG�

GLFKWPDVFKLJHV� 6WDGWEXVV\VWHP� PLW� KRKHU� 7DNWIUHTXHQ]�� GHVVHQ� 6WLFNR[LG�

(PLVVLRQHQ� HLQHQ� UHOHYDQWHQ� %HLWUDJ� ]XU� JHPHVVHQHQ� 12��.RQ]HQWUDWLRQ� DQ� GHQ�

VWlGWLVFKHQ� 0HVVVWHOOHQ� �LQVEHVRQGHUH� 0HVVVWHOOH� .XUSDUN�� ]X�

/XIWTXDOLWlWVEHXUWHLOXQJ� EHVLW]HQ� �YJO�� $EVFKQLWW� Ä$XVEUHLWXQJVPRGHOOLHUXQJHQ��� ,P�

IROJHQGHQ� 8QWHUDEVFKQLWW� VROO� HLQ� NXU]HU� /LWHUDWXU�hEHUEOLFN� GHU� 5HVXOWDWH� DNWXHOOHU�

6WXGLHQ�]XP�(PLVVLRQVYHUKDOWHQ�YRQ�6WDGWEXVVHQ�JHJHEHQ�ZHUGHQ��

�

������ (UJHEQLVVH�DNWXHOOHU�/LWHUDWXUVWXGLHQ�]XP�(PLVVLRQVYHUKDOWHQ�YRQ�
6WDGWEXVVHQ�

'DV�8PZHOWEXQGHVDPW�KDW�LQ�HLQHU�DNWXHOOHQ�6WXGLH�YHUVFKLHGHQH�9HUNHKUVWUlJHU�LP�

3HUVRQHQYHUNHKU�KLQVLFKWOLFK� LKUHU�QRUPLHUWHQ�(PLVVLRQHQ�DXI�GHU�PDVVHEH]RJHQHQ�

%DVLV�YRQ�J�3HUVRQHQNLORPHWHU� >J�3NP@�YHUJOLFKHQ�>8%$������@��%HWUDFKWHW�PDQ�GLH�

I�U� GLHVHQ� =XVDPPHQKDQJ� EHVRQGHUV� LQWHUHVVLHUHQGHQ� 6WLFNR[LGHPLVVLRQHQ� GHU��

YHUVFKLHGHQHQ� 9HUNHKUVWUlJHU�� VR� OLHJW� GHU� /LQLHQEXV� KLQVLFKWOLFK� VHLQHU�

6WLFNR[LGHPLVVLRQHQ�PLW������J�3NP�GHXWOLFK�DQ�GHU�6SLW]H��YJO��7DEHOOH�����ZlKUHQG�

VHLQ� VSH]LILVFKHU� 9HUEUDXFK� LQ� %HQ]LQlTXLYDOHQWHQ� PLW� ���� O����� 3NP� HKHU� LP�

0LWWHOIHOG�DOOHU�9HUNHKUVWUlJHU�HLQ]XRUGQHQ� LVW��'LHVHU�%HIXQG�GHFNW�VLFK� WHQGHQ]LHOO�

PLW�XQVHUHQ�5HVXOWDWHQ��GD�LQ�EHLGHQ�)lOOHQ�HLQ�EHVRQGHUV�KRKHU�VWUHFNHQEH]RJHQHU�

6WLFNR[LGDXVVWR��I�U�GLHVHQ�9HUNHKUVWUlJHU�JHIXQGHQ�ZXUGH��

�

��������������������������������������������
��� 8P� HLQH� HLQKHLWOLFKH� %HZHUWXQJ� VLFKHU]XVWHOOHQ�� ZXUGH� GDEHL� MHZHLOV� GDV� YRQ� XQV� JHPHVVHQH�

12[�&2��9HUKlOWQLV� DXV� GHQ�&KDVLQJ�([SHULPHQWHQ� KHUDQJH]RJHQ� �YJO�� $EVFKQLWW� ��� ��� ���� ZHOFKHV�

HLQ�0D��I�U�GHQ�DXI�GHQ�6SULWYHUEUDXFK�QRUPLHUWHQ�12[�$XVVWR��GDUVWHOOW��
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

:LH� LQ�7DEHOOH� �� DXIJHI�KUW��ZHUGHQ�GLH�(PLVVLRQVIDNWRUHQ� I�U� GHQ�6WUD�HQYHUNHKU�

DXV� )DKU]HXJ�� XQG� 0RWRUSU�IVWDQGVPHVVXQJHQ� JHZRQQHQ�� :HQQ� GLH�

)DKU]HXJKHUVWHOOHU� VLFK� EHL� GHU� $XVOHJXQJ� GHU� $EJDVUHLQLJXQJVV\VWHPH� GLH�

JHOWHQGHQ� (852�1RUPHQ� HLQKDOWHQ� XQG� GLHVH� VRJDU� XQWHUELHWHQ� XQG� GLHVH� DXFK�

�EHU�GHQ�JHVDPWHQ�9HUODXI�GHU�1XW]XQJVGDXHU�HLQJHKDOWHQ�ZHUGHQ��GDQQ�VROOWH�VLFK�

GHU� 7UHQG� GHU�12[�(PLVVLRQHQ� I�U� GLH� HLQ]HOQHQ� 9HUNHKUV³W\SHQ³� GHP� GHU� (852�

1RUPHQ� �JHZLFKWHW�PLW�GHQ� MHZHLOLJHQ�$QWHLOVYHUWHLOXQJHQ�� IROJHQ�� ,Q� 7DEHOOH���VLQG�

GLH�*UHQ]ZHUWH�I�U�)DKU]HXJH��EHU�����W�GLH�MHZHLOV�JHOWHQGH�(852�1RUP�VRZLH�GHU�

=HLWSXQNW� LKUHU� ,QNUDIWVHW]XQJ� DXIJHOLVWHW�� %HWUDFKWHW� PDQ� GLH� ]HLWOLFKH� (QWZLFNOXQJ�

GHU�(852�1RUPHQ�I�U�12[��VR�VROOWH�VLFK�GHU�12[�$EJDVDXVVWR��YRQ�6WDGWEXVVHQ�

GHU� (852���1RUP� ��� J�N:K�� LP� 9HUJOHLFK� ]X� GHQHQ�PLW� (852��� ��� J�N:K�� � XP�

PHKU�DOV�HLQHQ�)DNWRU���YHUULQJHUW�KDEHQ��

>&DUVODZ� HW� DO��� ����@� KDEHQ� GD]X� LQ� HLQHU� DNWXHOOHQ� 0HVVVHULH� LP� UHDOHQ�

6WUD�HQYHUNHKU� XPIDQJUHLFKH� 8QWHUVXFKXQJHQ� GXUFKJHI�KUW�� 'LH� $XWRUHQ� KDEHQ�

6WUD�HQUDQG�0HVVXQJHQ� DQ� HLQHU� JUR�HQ� $Q]DKO� YRQ� (LQ]HOIDKU]HXJHQ�

YRUJHQRPPHQ��

7DEHOOH����*HVHW]OLFKH�*UHQ]ZHUWH�I�U�)DKU]HXJH��EHU�����W�JHPl��GHU�MHZHLOV�JHOWHQGHQ�(852�1RUP��$XIJHI�KUW�VLQG�
*UHQ]ZHUWH� I�U� JDV�� XQG� SDUWLNHOI|UPLJH� 6FKDGVWRIIH� LQ� J�N:K�� GHU� MHZHLOV� JHOWHQGH� 3U�I]\NOXV� XQG� GHU�
=HLWSXQNW�GHU�(LQI�KUXQJ�GHU�MHZHLOLJHQ�(852�1RUP��

�
�

'LH�$EE�����]HLJW�GHQ�YRQ�&DUVODZ�HW�DO��JHZlKOWHQ�0HVVDXIEDX� LQ�GHU�$OGHUVJDWH�

6WUHHW� LQ�GHU� ,QQHQVWDGW� YRQ�/RQGRQ��'HU�(LQIOXVV�XQWHUVFKLHGOLFKHU�9HUG�QQXQJ� LQ�

GHQ� YHUPHVVHQHQ� $EJDV³ZRONHQ³� ZLUG� PLWWHOV� 1RUPLHUXQJ� GHU� JHPHVVHQHQ� 12[�

.RQ]HQWUDWLRQHQ�DXI�GDV�JOHLFK]HLWLJ�PLWJHPHVVHQH�&2��KHUDXVJHUHFKQHW��



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

�

$EELOGXQJ� ���� 0HVVDXIEDX� I�U� 6WUD�HQUDQGPHVVXQJHQ� PLWWHOV� $EVRUSWLRQVPHVVXQJ� LP� $EJDVEHUHLFK� � KLQWHU�
)DKU]HXJHQ�LP�UHDOHQ�9HUNHKU��DXV��>&DUVODZ�HW�DO������@���

)�U� GLH� 8QWHUJUXSSH� GHU� 6WDGWEXVVH� ZDU� GDV� (UJHEQLV� HLQGHXWLJ�� &DUVODZ� HW� DO��

KDEHQ�I�U�GLH� LQ�/RQGRQ�HLQJHVHW]WHQ�6WDGWEXVVH�]ZLVFKHQ�(852����XQG�(852���

.ODVVLIL]LHUXQJ�NHLQH�VLJQLILNDQWH�$EVHQNXQJ�GHV�DXI�&2��QRUPLHUWHQ�12[�$XVVWR�HV�

JHIXQGHQ��YJO��$EE��������

�

$EELOGXQJ� ���� $XI� GHQ�&2��$XVVWR�� QRUPLHUWHU� 12[�$XVVWR�� YRQ� 6WDGWEXVVHQ�XQWHUVFKLHGOLFKHU� (852�1RUPHQ�PLW��
YHUVFKLHGHQHQ� $EJDV�5HLQLJXQJVWHFKQLNHQ�� $EN�U]XQJHQ�� %���� %���� 8QWHUVXFKWH� %XVVH�� (XUR�EXV� �� ±� ���
(852�1RUP���ELV�(852�1RUP����((9��1DFKIROJHVWXIH�(852�1RUP����6SH]LILNDWLRQHQ�VLHKH�7DEHOOH����'3)��
'LHVHO�3DUWLNHOILOWHU�� (*5�� $EJDV�5�FNI�KUXQJ� ]XU� 5HGX]LHUXQJ� GHV� 12[�$XVVWR�HV� LP� $EJDV�� 6&5��
6WLFNR[LG�5HGXNWLRQ�PLWWHOV�+DUQVWRII�%HLPHQJXQJ��6&5+\EULG��6&5�7HFKQLN�EHL�9HUZHQGXQJ�HLQHV�'LHVHO�
+\EULG�)DKU]HXJHV��DXV��>&DUVODZ�HW�DO�������@��

�

�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

&DUVODZ� I�KUW�GLH�ZHLW�K|KHUHQ�12[�(PLVVLRQHQ� LP�9HUJOHLFK�]X�GHQHQ�GHU�(852�

1RUP�*UHQ]ZHUWH� KDXSWVlFKOLFK� GDUDXI� ]XU�FN�� GDVV� GLH� 6WDGWEXVVH� GDUDXIKLQ�

RSWLPLHUW�VHLHQ�� I�U�GHQ�=HUWLILNDWLRQV]\NOXV�GLH�(852�1RUPHQ�]X�HUI�OOHQ�XQG�QLFKW�

I�U� GLH� LP� XUEDQHQ� 6WUD�HQYHUNHKU� W\SLVFKHQ� QLHGULJHQ� *HVFKZLQGLJNHLWV�� XQG�

0RWRUWHPSHUDWXUEHGLQJXQJHQ��

�

������ (LQVDW]�YRQ�Ä02%,/$%³�]XU�0HVVXQJ�GHU�$EJDV�(PLVVLRQVYHUKlOWQLVVH�
XQWHU�UHDOHQ�%HWULHEVEHGLQJXQJHQ�

,P�5DKPHQ�HLQHU�=ZLVFKHQELODQ]LHUXQJ�GHU�ELVKHULJHQ�5HVXOWDWH�LP�'H]HPEHU������

ZXUGH� YRQ� XQV� GLH� JHIXQGHQHQ� KRKHQ� 6WLFNR[LGHPLVVLRQHQ� GHU� DNWXHOOHQ�

6WDGWEXVIORWWH� LQ�%DG�+RPEXUJ�YRUJHVWHOOW��'D� LQ�HUVWHQ�JUREHQ�$EVFKlW]XQJHQ�HLQ�

UHOHYDQWHU� %HLWUDJ� GHU� 6WDGWEXVVH� ]XP� 12[�%XGJHW� LP� .XUSDUN� NDONXOLHUW� ZXUGH��

VROOWH�JHNOlUW�ZHUGHQ��RE�VLFK�PLW�GHP�$XVWDXVFK�GHU�%XVIORWWH�GXUFK�)DKU]HXJH�PLW�

(852���1RUP� ZHVHQWOLFKH� 5HGXNWLRQHQ� GHV� 12[�$XVVWR�HV� GHU� %DG� +RPEXUJHU�

6WDGWEXVIORWWH�HU]LHOHQ�ODVVHQ��

�

'DV�)RUVFKXQJV]HQWUXP�-�OLFK�ZXUGH�GDKHU�GDPLW�EHDXIWUDJW��]X�XQWHUVXFKHQ��RE�GLH�

DQKDQG� GHU�(852���1RUP� SURJQRVWL]LHUWHQ�5HGXNWLRQHQ� GHU�12[�(PLVVLRQHQ� �YJO��

7DEHOOH� ��� WDWVlFKOLFK� EHL� 6WDGWEXVVHQ� LP� 5HDOEHWULHE� EHREDFKWHW� ZHUGHQ�� $OV�

5HIHUHQ]� ZXUGHQ� HLQLJH� LP� (LQVDW]� EHILQGOLFKH� (852���%XVVH� YHUPHVVHQ��

=XVlW]OLFK� VROOWH� XQWHUVXFKW�ZHUGHQ��ZHOFKHV�12[�(PLVVLRQVOHYHO� HUGJDVEHWULHEHQH�

6WDGWEXVVH�LP�UHDOHQ�6WUD�HQEHWULHE�EHVLW]HQ��

�

$QKDQG� YRQ� DXVI�KUOLFKHQ� %XVYHUIROJXQJVIDKUWHQ� DXI� HLQHU� ]XYRU� IHVWJHOHJWHQ�

)DKUWVWUHFNH� LQ� XQG� XP� GLH� 6WDGW� %DG� +RPEXUJ� �6WUHFNH� GHU� %XVOLQLH� ��� YJO��

$EELOGXQJ� ���� VROOHQ� DXI� HLQHU� I�U� GLH� 6WDGW� %DG� +RPEXUJ� UHSUlVHQWDWLYHQ�

0HVVVWUHFNH� GLH� 12[�(PLVVLRQVFKDUDNWHULVWLN� GHU� ]X� XQWHUVXFKHQGHQ� 6WDGWEXVVH�

XQWHU�UHDOHQ�%HWULHEVEHGLQJXQJHQ�XQWHUVXFKW�ZHUGHQ��

(LQH�8QWHUVXFKXQJ� XQWHU� UHDOHQ� %HWULHEVEHGLQJXQJHQ� LVW� GDEHL� XQDEGLQJEDU�� GHQQ�

HV� NRQQWH� JH]HLJW� ZHUGHQ� >.OHPS� HW� DO��� ����@�� GDVV� GLH� (PLVVLRQVFKDUDNWHULVWLN��

JHPHVVHQ� DQ� HLQHP� $EJDV�3U�IVWDQG� �ZREHL� DQ� HLQHP� 5ROOHQSU�IVWDQG� GDV�

)DKU]HXJ� HLQHQ� YRUJHJHEHQHQ� )DKU]\NOXV� GXUFKIlKUW� XQG� VHLQH�

6FKDGVWRIIHPLVVLRQHQ�YHUPHVVHQ�ZHUGHQ��QLFKW�PLW�GHU�(PLVVLRQVFKDUDNWHULVWLN�GHV�

JOHLFKHQ� )DKU]HXJV� XQWHU� UHDOHQ� %HWULHEVEHGLQJXQJHQ� �EHUHLQVWLPPW��*OHLFKHV� JLOW�



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

I�U� 0HVVXQJHQ� DQ� 0RWRUSU�IVWlQGHQ�� EHL� GHQHQ� OHGLJOLFK� IHVWH� /DVWSXQNWH� LP�

0RWRUNHQQIHOG� DQJHIDKUHQ� ZHUGHQ� XQG� GHUHQ� (PLVVLRQVFKDUDNWHULVWLN� XQWHUVXFKW�

ZLUG��

,Q�GHU�7DW�EHVWHKW�QXQPHKU�GDV�7\SSU�IYHUIDKUHQ�I�U�(852���)DKU]HXJH��EHU�����W�

XQWHU� DQGHUHP� DXI� HLQHU� RQ�ERDUG� 3(06�8QWHUVXFKXQJ� �3RUWDEOH� (PLVVVLRQ�
0HDVXUHPHQW�6\VWHP���'LH�.RVWHQ� I�U�3(06�8QWHUVXFKXQJHQ�VLQG�DOOHUGLQJV�KRFK�
XQG� OLHJHQ�EHL�PHKUHUHQ�7DXVHQG�(XUR�SUR�)DKU]HXJ�XQG� ODVVHQ�VLFK� LQ�GHU�5HJHO�

QXU� I�U� GDV� 7\SSU�IYHUIDKUHQ� UHFKWIHUWLJHQ�� QLFKW� DEHU� I�U� GHQ� 9HUJOHLFK� GHU� 12[�

(PLVVLRQVOHYHO� YRQ� 6WDGWEXVVHQ� YHUVFKLHGHQHU� (852�1RUPHQ�� 'LH� $EELOGXQJ� ���

]HLJW�EHLVSLHOKDIW�GHQ�$XIZDQG��GHU�I�U�GLH�,QVWDOODWLRQ�PRELOHU�0HVVWHFKQLN�LQ�HLQHQ�

%XV�HUIRUGHUOLFK�LVW���

�

$EELOGXQJ����� ,QWHJUDWLRQ�PRELOHU�0HVVWHFKQLN�]XU�&KDUDNWHULVLHUXQJ�GHV�$EJDV�(PLVVLRQVYHUKDOWHQV�HLQHV�%XVVHV�
XQWHU�UHDOHQ�%HWULHEVEHGLQJXQJHQ��HQWQRPPHQ�DXV��>3�W]������@��

�

)�U�GLH� YRQ�GHU�6WDGW�%DG�+RPEXUJ�EHDXIWUDJWH�0HVVDXIJDEH� �9HUJOHLFK�GHU�12[�

(PLVVLRQHQ� YRQ� 6WDGWEXVVHQ� YHUVFKLHGHQHU� (852�1RUPHQ� XQG� YHUVFKLHGHQHU�

$QWULHEV\VWHPH��'LHVHO��(UGJDV���ZXUGH�HLQH�GHXWOLFK�ZHQLJHU�DXIZlQGLJH�XQG�GDPLW�

NRVWHQJ�QVWLJHUH�$QDO\VHWHFKQLN�HLQJHVHW]W��

%HL� GHU� VRJHQDQQWHQ� Ä&KDVLQJ³�7HFKQLN� IROJW� GDV� 0HVVIDKU]HXJ� 02%,/$%� GHU�

(PLVVLRQVTXHOOH� �KLHU�� 6WDGWEXVVH�� LP� 6WUD�HQYHUNHKU� XQG� PLVVW� LP� $EJDVEHUHLFK�

GHV� YRUDQ� IDKUHQGHQ� )DKU]HXJV� GLH� .RQ]HQWUDWLRQHQ� YRQ� 12�� 12�� XQG� &2��� 'LH�

1RUPLHUXQJ� GHU� 6WLFNR[LGNRQ]HQWUDWLRQHQ� DXI� GLH� JOHLFK]HLWLJ� PLW� KRKHU�

0HVVIUHTXHQ]� DXIJH]HLFKQHWHQ� &2��.RQ]HQWUDWLRQHQ� NRPSHQVLHUW� GDEHL� GLH�



�
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YDULDEOHQ� 9HUG�QQXQJHQ� ]ZLVFKHQ� HPLWWLHUHQGHP�)DKU]HXJ� XQG� GHP�$QVDXJSXQNW�

GHV�0HVVIDKU]HXJHV��YJO��DXFK�$EVFKQLWW���E���

�������� 7HVWVWUHFNH�

'LH� KLHU� GDUJHVWHOOWH� 7HVWVWUHFNH� �%XVOLQLH� ��� YJO�� $EELOGXQJ� ���� ZXUGH� LQ�

=XVDPPHQDUEHLW�PLW�+HUUQ�'HQIHOG��*HVFKlIWVI�KUHU�9HUNHKUVYHUEDQG�+RFKWDXQXV��

DXVJHZlKOW�� 6WDUW� XQG� =LHO� LVW� DP� .RSIEDKQKRI� GHU� 8�%DKQ� LQ� %DG� +RPEXUJ�� 'LH�

6WUHFNH�KDW�HLQH�/lQJH�YRQ������NP�XQG�YHUOlXIW�GXUFK�GDV�6WDGW]HQWUXP�YRQ�%DG�

+RPEXUJ� ELV� KLQ� ]XU� 6DDOEXUJ� XQG� ]XU�FN�� %HL� HLQLJHQ� GHU� )DKUWHQ� ZXUGH� GDUDXI�

JHDFKWHW��GDVV�DXFK�GLH�W\SLVFKHQ�6WDQG]HLWHQ�GHU�%XVVH�LQ�GHQ�+DOWHEXFKWHQ�LQ�GHQ�

)DKUWYHUODXI� LQWHJULHUW� ZXUGHQ�� XP� HLQHQ� P|JOLFKVW� UHDOLVWLVFKHQ� 9HUODXI� HLQHU�

%XVIDKUW� GXUFK� GLH� 6WDGW� %DG� +RPEXUJ� ]X� VLPXOLHUHQ�� $OOH� 7HVWIDKUWHQ� IDQGHQ� EHL�

ÄIUHL�IOLH�HQGHQ�9HUNHKU³�DX�HUKDOE�GHU�PRUJHQGOLFKHQ�XQG�DEHQGOLFKHQ�ÄUXVK�KRXU³�

%HGLQJXQJHQ�VWDWW��

�������� 8QWHUVXFKWH�)DKU]HXJH�

,P� 5DKPHQ� GHU� PHKUWlJLJHQ� (PLVVLRQVXQWHUVXFKXQJHQ� DQ� 6WDGWEXVVHQ� ZXUGHQ�

]ZLVFKHQ�GHP�����0lU]�XQG�����0lU]������LQVJHVDPW����&KDVLQJ�([SHULPHQWH�DQ���

YHUVFKLHGHQHQ�%XVVHQ� �GDYRQ� ��PLW� (852���=HUWLILNDWLRQ� XQG� ��%XV�PLW� (852���

=HUWLILNDWLRQ�� GXUFKJHI�KUW�� (LQ� %XV� �(852���=HUWLILNDWLRQ�� EHVD�� HLQHQ� &1*�

*DVPRWRU��GLH�hEULJHQ�ZXUGHQ�PLW�'LHVHONUDIWVWRII�EHWULHEHQ���

=XP�9HUJOHLFK�ZXUGHQ�]ZHL�QHXHUH�/NZ��%DXMDKU�������GHV�%DXKRIHV�%DG�+RPEXUJ�

GHU�JOHLFKHQ�0HVVSUR]HGXU�XQWHU]RJHQ��HLQ�0�OOIDKU]HXJ��(852���=HUWLILNDWLRQ��XQG�

HLQ� /NZ� �(852���=HUWLILNDWLRQ��� ,P� 5DKPHQ� YRQ� ��� �� HQWVSUDFKHQ� VRZRKO�

0RWRUOHLVWXQJ� DOV� DXFK� *HVDPWJHZLFKW� GHU� EHLGHQ� JHWHVWHWHQ� /NZ� GHQHQ� GHU�

YHUPHVVHQHQ�(852���6ROR�%XVVH��

�������� 5DKPHQEHGLQJXQJHQ�

'LH�5HVXOWDWH�EDVLHUHQ�DXI�JOHLFK]HLWLJHQ�0HVVXQJHQ�YRQ�12���12�XQG�&2���XP�GHQ�

(IIHNW� GHU� 9HUG�QQXQJ� GHV� $EJDVHV� KHUDXV]XUHFKQHQ�� 'LHV� HUIROJW� PLWKLOIH� GHU�

1RUPLHUXQJ� GHU� 6WLFNR[LG�.RQ]HQWUDWLRQHQ� DXI� GLH� HEHQIDOOV� GHP� JOHLFKHQ�

9HUG�QQXQJVSUR]HVV�XQWHUZRUIHQHQ�&2��.RQ]HQWUDWLRQHQ���

�

)�U� GHQ� GLUHNWHQ� 9HUJOHLFK� ]ZLVFKHQ� GHQ� 12[�&2��(PLVVLRQV�9HUKlOWQLVVHQ� YRQ�

'LHVHO�� XQG� *DVEXVVHQ� LVW� HV� DOOHUGLQJV� ]XVlW]OLFK� HUIRUGHUOLFK�� GHQ�



�
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XQWHUVFKLHGOLFKHQ�.UDIWVWRIIYHUEUDXFK�XQG�GLH�GDPLW�HLQKHUJHKHQGHQ�&2��(PLVLRQHQ�

]X� EHU�FNVLFKWLJHQ� XQG� DXI� JOHLFKHQ� &2��$XVVWR�� ]X� QRUPLHUHQ�� 'LH� YHUZHQGHWHQ�

.HQQGDWHQ�GHU�(QHUJLHWUlJHU�(UGJDV�XQG�'LHVHO�VLQG��

�

� Diesel: Dichte 830 kg/m³ flüssig, Heizwert 11,8 kWh/kg, Kohlendioxidemissionen 2660 g/l 

� Erdgas H-Gas (CNG): Dichte 0,81 kg/m³ gasförmig, Heizwert 13,0 kWh/kg, 

Kohlendioxidemissionen 2480 g/l, 1 kg H-Gas entspricht  ca. 1,3 Liter Diesel. 

� Der H-Gas-Verbrauch  eines Gasbusses ist im Mittel  30 % höher als der eines vergleichbaren 

Diesel-Euro-5-Busses18, so dass der CNG-Verbrauch (H-Gas) eines Gas-Euro-5-Busses in 

kg/100 km in guter Näherung dem eines Diesel-Busses in Litern Dieselkraftstoff pro 100 km 

entspricht. 

� Wegen der leicht verschiedenen Kohlendioxidemissionen (2660 g/l bei Diesel und 2480 g/l 

bei CNG) ergibt sich daraus für den Gas-EURO-5-Bus  ein im Vergleich zum Diesel-EURO-5-Bus 

um 21 % erhöhter CO2-Ausstoß. 

�

$OV�+LQWHUJUXQGNRQ]HQWUDWLRQ� I�U�&2��ZXUGH�YRQ�GHQ�JHPHVVHQHQ�&2��:HUWHQ�GHU�

DNWXHOOH�:HUW�YRQ�����SSP��DEJH]RJHQ��

�

'LH� LQ� GHU� 7DEHOOH� �� GDUJHVWHOOWHQ�:HUWH� VWHOOHQ� GLH� 0LWWHOZHUWH� �EHU� GLH� MHZHLOLJH�

0HVVIDKUW�YRQ�FD�����PLQ�GDU����)DKUWYHUODXI�VLHKH�$EELOGXQJ����E]Z��$EE�����II���

�

�

�

�

�

�

�

�

�

�

�

�

�
��������������������������������������������
���3ULYDWH�0LWWHLOXQJ�GHV�%HWUHLEHUV�6WDGWZHUNH�0DUEXUJ�������
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7DEHOOH� ��� 5HVXOWDWH� GHU� Ä&KDVLQJ³�([SHULPHQWH� LQ� %DG� +RPEXUJ� PLW� GHP� 0RELOHQ� 0HVVODERU� Ä02%,/$%³� GHV� )=�
-�OLFK�

 

         Bustyp                                 NO/CO2 [ppb/ppm]                     NOx/CO2 [ppb/ppm]          NO2/CO2  [ppb/ppm] 

 

EURO-5-Diesel-Busse 

 

EURO-5-Bus (HG AB 827)                       7.1                                                      10.2                                   3.1                         

EURO-5-Bus (HG AB 827)                    7.4                                                 10.9                                3.5 

Euro-5-Bus (HG AB 844)                         6.0                                                       7.2                                    1.2                       

฀啒฀ ฀฀฀฀฀獳 攠 ⡍ 圩 † † † † † † ฀†฀† † † †฀฀฀㘮฀† † † † ฀† † † † † †฀ † † † † † † †฀† † † †฀†฀ ฀㤮฀฀† † † † † † † † † † † †฀† † †฀㈮฀฀

฀

฀

EURO-5-Gelenkbus 

 

EURO-5-Gelenkbus (HG AB 890)            5.5                                               6.0                                  0.45 

EURO-5-Gelenkbus (HG AB 890)          12.3                                             13.2                                  0.9 

 (erhöhte Leistungsanforderung) 

 

 

EURO-5-Dieselfahrzeuge mit ähnlicher Masse und Antriebsleistung 

 

EURO-6-Müllfahrzeug                             2.1                                               3.1                                     1.0 

EURO-5-Lkw                                             2.5                                               2.9                                     0.5 

 

 

EURO-5-Gasbus 

 

EURO-5-Gasbus (Fahrt  1)                 2.05 (2.5)                                         2.6 (3.17)                             0.5 (0.61) 

EURO-5-Gasbus (Fahrt  2)                 2.21 (2.69)                                       2.8  (3.41)                            0.6  (0.73) 

฀啒฀ ฀฀฀䝡 獢฀฀ ฀⡍ 圩 † †฀฀† † †฀† † † †฀㈮ ㄳ ฀⠲⸶฀† † † † ฀† † †฀† † †† †฀† † † †฀฀฀฀†฀㈮฀฀⠳⸲฀฀ † † † † † † † †† †฀†฀ ฀†฀〮㔵฀ ⠰⸶฀฀ ฀

฀

฀฀฀฀฀歵฀฀ ฀฀฀฀瑥฀ ฀฀晦฀฀฀฀ ฀฀฀฀฀฀ ฀慳฀฀฀瑥฀฀฀฀฀฀ ฀฀฀慨฀฀฀ ฀฀฀฀฀฀฀฀฀ 䍏฀฀฀฀獳 瓶�฀ 曼฀฀ ฀฀฀獥฀ ฀฀฀฀฀฀ 䝡 獢฀฀฀ † † †฀† † †฀† † † †฀† † † †

฀฀฀฀฀฀฀฀瑥⁖฀฀฀ 瑮฀猠癯฀⁎伯฀฀ ฀฀⁎฀ ฀฀䍏 ฀฀฀฀฀⁎฀ ฀฀䍏 ฀฀慮฀ ฀

† † †฀† † † † † † †฀† †฀ ฀

฀

฀

† † † † ฀† † †† † †฀† † †฀ ฀
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EURO-6-Bus 

฀
EURO-6-Bus (normale Bel.)                1.9                                                    4.0                                      2.2 

฀啒฀฀฀฀฀฀猠⡖฀฀฀฀慳฀† † † † ฀††฀฀†฀†฀†฀฀฀⸷† † † † † † † † † † †† † †฀† † ††฀† † † † ฀† † ฀ㄮ฀††฀฀† † † † † † †฀†† † † † †฀฀†฀〮฀†฀† † †฀⨩฀
EURO-6-Bus (langsam, bei Stau)         2.3                                                          4.5                                          2.2          **)  

 

฀฀฀฀฀歵฀฀฀† ฀啒฀฀฀฀฀฀฀฀ ⡍ 圩฀฀฀฀฀฀฀ ฀獴฀฀฀฀฀฀ ฀฀瑴฀฀睥฀瑢฀฀฀฀฀฀฀ ฀฀฀฀琠 獩฀฀฀฀฀฀฀฀ ฀愠 ฀฀฀獣฀฀฀฀฀฀฀฀
฀฀฀獳฀฀฀獬฀฀฀฀⁢฀฀⁵฀瑥฀獣฀฀฀฀฀฀฀฀฀฀⁁฀฀慳獴฀慮฀฀呥฀฀฀฀慴฀฀⁡฀晴฀฀瑥฀฀฀

�
%HPHUNXQJHQ��

��� 'LH�9ROOJDVIDKUW�XQG�GLH�GDGXUFK�JHVWHLJHUWH�$EJDVVWUDQJWHPSHUDWXU�VSLHJHOW�

GDV� HUUHLFKEDUH� 12[�(PLVVLRQVOHYHO� GHV� (852���%XVVHV� EHL� SHUPDQHQW�

IXQNWLRQLHUHQGHP� 6&5�.DW�ZLGHU�� $OOHUGLQJV� LVW� HV� DXFK� GXUFKDXV� GHQNEDU��

GDVV� EHL� JHHLJQHWHU� $QKHEXQJ� GHU� $EJDVVWUDQJ�7HPSHUDWXU� �]�� %�� GXUFK�

$QEULQJHQ�HLQHU�+HL]PDQVFKHWWH�DP�$EJDVVWUDQJ��XQG�RKQH�12[�VWHLJHUQGH�

Ä9ROOJDVIDKUW³� QRFK� QLHGULJHUH� 12[�(PLVVLRQVOHYHO� I�U� GLH� (852���%XVVH�

HU]LHOEDU�VLQG��

��� (V� N|QQWH� GLH� 9HUPXWXQJ� JHKHJW� ZHUGHQ�� GDVV� GLH� (852���9ROOJDVIDKUW�

LQIROJH� GHV� VWDUN� JHVWHLJHUWHQ� .UDIWVWRIIYHUEUDXFKHV� XQG� GHP� GDUDXV�

UHVXOWLHUHQGHQ� K|KHUHQ� &2��$XVVWR�� ]X� GHQ� QLHGULJHUHQ� 12[�&2��

9HUKlOWQLVVHQ�I�KUW��XQG�QLFKW�GLH�YHUEHVVHUWH�12[�5HGXNWLRQ�GXUFK�GHQ�6&5�

.DW����$XV�GLHVHP�*UXQGH�ZXUGHQ�.RQ]HQWUDWLRQHQ�YRQ�12[�GHU�PLW�
��XQG�

��

JHNHQQ]HLFKQHWHQ�(852���)DKUWHQ�HLQDQGHU�JHJHQ�EHUJHVWHOOW��

7DEHOOH� ���� 9HUJOHLFK� GHU�12[�(PLVVLRQHQ� I�U� HLQHQ�6WDGWEXV�PLW� (852���1RUP��(LQIOXVV�GHU�%HWULHEVEHGLQJXQJHQ��
7HVWVWUHFNH��YJO��$EELOGXQJ����E]Z��$EE����II���

�

7HVWIDKUW�

�

���3HU]HQWLO�12[�

�

�SSE��

�

�

0HGLDQ�12[�

�

�SSE��

�

���3HU]HQWLO�12[�

�

�SSE��

�

(852���Ä9ROOJDV³�

�

�

���

�

���

�

����

�

(852���ÄODQJVDP³�

�

�

���

�

����

�

����

�
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(V�LVW�HUNHQQEDU��YJO��7DEHOOH������GDVV�DOOH���,QGLNDWRUHQ�NODU�QLHGULJHUH�12[�:HUWH�

I�U� GLH� (852���9ROOJDVIDKUW� DXIZHLVHQ�� ,QVEHVRQGHUH� OLHJHQ� GLH� 12[�,PPLVVLRQHQ�

GHU� Ä9ROOJDVIDKUW³� XP� HLQHQ� )DNWRU� GUHL� XQWHU� GHQHQ� GHU� ÄODQJVDP³� )DKUW�� %HL�

Ä9ROOJDV³�EHVLW]W�GHU�6&5�.DW�GHV�YHUPHVVHQHQ�(852���%XVVHV��+HUVWHOOHU�'DLPOHU�

$*��WDWVlFKOLFK�HLQH�EHGHXWHQG�EHVVHUH�12[�5HGXNWLRQ��

�

�������� 6FKOXVVIROJHUXQJHQ�DXV�GHQ�&KDVLQJ�([SHULPHQWHQ�

��� 'HU� (852���'LHVHO�%XV� ]HLJW� GLH� QLHGULJVWHQ� 6WLFNR[LG�]X�&2��9HUKlOWQLVVH��

1LPPW�PDQ�DQ��GDVV�VLFK�GHU�.UDIWVWRIIYHUEUDXFK�]ZLVFKHQ�(852���)DKU]HXJ�

XQG� (852���)DKU]HXJ� QLFKW� YHUlQGHUW� KDW�� VR� OLHJW� GHU� 12[�$XVVWR�� EHLP�

(852���'LHVHO�LP�0LWWHO�XP�GHQ�)DNWRU���XQWHU�GHP�GHU�(852���)DKU]HXJH��

%HLP�12��LVW�HV�LPPHUKLQ�HLQ�)DNWRU�����]ZLVFKHQ�(852���XQG�(852�����

�

��� (V�PXVV� DOOHUGLQJV� GDUDXI� KLQJHZLHVHQ� ZHUGHQ�� GDVV� GLHVHV� JXWH� (UJHEQLV�

QXU� GDQQ� HUUHLFKW� ZXUGH�� ZHQQ� GHU� %XV� VWlQGLJ� XQWHU� 9ROOODVWEHGLQJXQJHQ�

EHWULHEHQ� ZLUG�� %HL� JHULQJHUHU� %HODVWXQJ� GHV�� 0RWRUV� UHLFKW� P|JOLFKHUZHLVH�

GLH�$EZlUPH�GHV�0RWRUV�XQG�GHV�$EJDVVWUDQJHV�QLFKW�DXV��XP�KLQUHLFKHQGH�

7HPSHUDWXUEHGLQJXQJHQ� I�U� HLQHQ� RSWLPDOHQ� %HWULHE� GHV� 6&5�.DWV� EHLP�

(852���%XV� ]X� HUUHLFKHQ�� 2KQH� ZHLWHUH�0D�QDKPHQ� �]�� %�� =XVDW]KHL]XQJ�

GHV� $EJDVVWUDQJV�� N|QQHQ� GLH� QLHGULJHQ� 12[�(PLVVLRQHQ� GHV� KLHU�

JHPHVVHQHQ�(852���%XVVHV�QLFKW�VLFKHUJHVWHOOW�ZHUGHQ��'LHV�JLOW�VLFKHUOLFK�

JDQ]� EHVRQGHUV� XQWHU� ZLQWHUOLFKHQ� %HGLQJXQJHQ�� ZHQQ� GLH�UHJOHPHQWLHUWHQ�

12��.RQ]HQWUDWLRQHQ� LQIROJH� KlXILJHUHU� ,QYHUVLRQVZHWWHUODJHQ� RKQHKLQ�

GHXWOLFK�K|KHU�OLHJHQ�DOV�LP�6RPPHU��

(UVW�M�QJVWHU�=HLW�ZXUGH�EHNDQQW��$SULO��������GDVV�EHL�HLQHP�JUR�HQ�7HLO�GHU�

'LHVHO�)DKU]HXJH� PLW� (852���$EJDVUHLQLJXQJVWHFKQLN� GHU� 6&5�.DW� ]XU�

6WLFNR[LGUHGXNWLRQ�XQWHUKDOE�HLQHU�$X�HQWHPSHUDWXU�YRQ����&�GHDNWLYLHUW�ZLUG��

'LH� NDONXOLHUWHQ�6WLFNR[LGHLQVSDUXQJHQ� I�U�(852���%XVVH� ODVVHQ�VLFK�GDKHU�

QXU� GDQQ� UHDOLVLHUHQ�� ZHQQ� GLH� 6&5�.DWV� JHUDGH� DXFK� XQWHU�

:LQWHUEHGLQJXQJHQ�PLW� YROOHU�(IIL]LHQ]�DUEHLWHQ��$QVRQVWHQ�ZlUH� LP�+LQEOLFN�

DXI� GLH� 6WLFNR[LGSUREOHPDWLN� � GHQ� JHWHVWHWHQ� (852���*DVEXVVHQ��� GHU�

��������������������������������������������
���=XP�=HLWSXQNW�GHU�'UXFNOHJXQJ�ZHUGHQ�QRFK�NHLQH�*DVEXVVH�PLW�(852���1RUP�DQJHERWHQ��(V�LVW�

DQ]XQHKPHQ�� GDVV� DXFK� *DVEXVVH� ]XU� (UI�OOXQJ� GHU� (852���1RUP� DXI� GHQ� (LQVDW]� YRQ� 6&5�
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9RU]XJ� ]X� JHEHQ�� (V�ZlUH� GDKHU� DXV� XQVHUHU� 6LFKW� DQ]XUDWHQ�� LP�5DKPHQ�

HLQHU� 1HXDXVVFKUHLEXQJ� GHV� 6WDGWEXVEHWULHEV� HLQH� DXFK� LP� :LQWHUEHWULHE�

IXQNWLRQVIlKLJH� 12[�5HGXNWLRQ� YRU]XVFKUHLEHQ�� (LQ� SUDNWLNDEOHU� �XQG�

NRVWHQJ�QVWLJHU��:HJ� ]XU�hEHUSU�IXQJ� GHU�)XQNWLRQVIlKLJNHLW� GHU�6&5�.DWV�

GHU� (852���'LHVHOEXVVH� ZlUHQ� &KDVLQJ�8QWHUVXFKXQJHQ� PLWWHOV� 02%,/$%�

EHL�ZLQWHUOLFKHQ�%HGLQJXQJHQ����

�

��� (LQ�(852���*DVEXV�KDW�ZHVHQWOLFK�JHULQJHUH�12[�(PLVVLRQHQ�DOV�HLQ�(852�

��'LHVHOEXV��12��� XQG�12��$XVVWR�� OLHJHQ� MHZHLOV� FD�� XP�HLQHQ�)DNWRU� GUHL�

XQWHU� GHP� HLQHV� (852���'LHVHOEXVVHV�� (V� LVW� DOOHUGLQJV� DQ]XPHUNHQ�� GDVV�

GHU� (852�*DVEXV� HLQHQ� HWZDV� JHULQJHUHQ� :LUNXQJVJUDG� DOV� HLQ�

GLHVHOEHWULHEHQHU� %XV� DXIZHLVW� XQG� VRPLW� HLQHQ� K|KHUHQ� .UDIWVWRIIYHUEUDXFK�

DXIZHLVW�XQG�HLQHQ�HUK|KWHQ�&2��$XVVWR��YHUXUVDFKW��

�

��� (V� LVW� EHPHUNHQVZHUW�� GDVV� HLQ� JHZ|KQOLFKHU� /NZ� GHXWOLFK� QLHGULJHUH� 12[�

(PLVVLRQHQ� DXIZHLVW� DOV� HLQ� (852���'LHVHOEXV�� 'HQNEDUH� *U�QGH� VLQG��

RSWLPLHUWH� $EJDVUHLQLJXQJVV\VWHPH� EHL� GHQ� /NZ� XQG�RGHU� XQWHUVFKLHGOLFKH�

%HWULHEVEHGLQJXQJHQ�GHU�0RWRUHQ��3ULQ]LSLHOO�XQWHUVFKHLGHQ�VLFK�GLH�0RWRUHQ�

YRQ�%XVVHQ�QLFKW�YRQ�GHQHQ�GHU�/NZ��DXFK�OLHJHQ�GLH�EHVFKOHXQLJWHQ�0DVVHQ�

GHU�6ROR�%XVVH� XQG�GHV�(852���/NZ¶V� LP�lKQOLFKHQ�%HUHLFK��'DKHU� GHXWHW�

GLHVHV� 5HVXOWDW� GDUDXI� KLQ�� GDVV� DOOHLQ� GXUFK� 0RGLILNDWLRQ� GHU�

0RWRUEHWULHEVEHGLQJXQJHQ�VHOEVW�EHL�JHZ|KQOLFKHQ�(852���%XVVHQ�VS�UEDUH�

9HUULQJHUXQJHQ�GHV�12��XQG�12��$XVVWR�HV�HU]LHOEDU�VHLQ�N|QQWHQ���

�

��� $OV�ZHLWHUHV� LQWHUHVVDQWHV�(UJHEQLV� LVW� IHVW]XVWHOOHQ��GDVV�EHL�GHQ�(852���

%XVVHQ� HUK|KWH� /HLVWXQJVDQIRUGHUXQJHQ� GLH� PLWWOHUHQ� 12[�(PLVVLRQHQ� XP�

GHQ�)DNWRU�]ZHL�QDFK�REHQ�WUHLEHQ��,P�*HJHQVDW]�GD]X�UHDJLHUW�GHU�(852���

%XV�DXI�HUK|KWH�/HLVWXQJVDQIRUGHUXQJHQ�PLW�HLQHU�GHXWOLFKHQ�(UQLHGULJXQJ�GHU�

6WLFNR[LGHPLVVLRQHQ�XP�QDKH]X�HLQHQ�)DNWRU�GUHL���

�

����������������������������������������������������������������������������������������������������������������������������������������
6\VWHPHQ�DQJHZLHVHQ�VHLQ�ZHUGHQ��'DKHU�LVW�]X�SU�IHQ��RE�HLQH�WHPSHUDWXUDEKlQJLJH�'HDNWLYLHUXQJ�

I�U�(852���*DVEXVVH�H[LVWLHUW��
��� � ,P� $EVFKQLWW� �������� ZXUGH� JH]HLJW�� GDVV� GLH� ZLQWHUOLFKHQ� 12[�� XQG� 12��.RQ]HQWUDWLRQHQ� ]XP�

-DKUHVPLWWHO�PHKU�DOV�GRSSHOW�VR�VWDUN�]X�%XFKH�VFKODJHQ�ZLH�GLH�I�U�VRPPHUOLFKH�%HGLQJXQJHQ��
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�������� =XVDPPHQVWHOOXQJ�GHU�GHWDLOOLHUWHQ�(UJHEQLVVH�GHU�&KDVLQJ�([SHULPHQWH�

,Q� GLHVHP�$EVFKQLWW� ILQGHW� VLFK� I�U� ]ZHL� %XVW\SHQ� �(852���'LHVHO�*HOHQNEXV� XQG�

GHQ� (852���'LHVHOEXV� HLQH� GHWDLOOLHUWH� VWDWLVWLVFKH� $XIVWHOOXQJ� GHU� JHPHVVHQHQ�

6WLFNR[LGNRQ]HQWUDWLRQ� LQ� )RUP� YRQ� ����V�,QWHUYDOOHQ�� 'DEHL� ZHUGHQ� I�U� MHGHV�

EHWUDFKWHWH�����V�,QWHUYDOO�0LQLPXP�XQG�0D[LPXP�GDUJHVWHOOW��LQ�GHQ�QDFKIROJHQGHQ�

$EE��GXUFK�Ä�
�³�JHNHQQ]HLFKQHW���GLH�(QGSXQNWH�GHU�:KLVNHU�PDUNLHUHQ�GLH������XQG�

�����/HYHO�XQG�GLH�REHUHQ�XQG�XQWHUHQ�.DQWHQ�GHU�%R[�JHEHQ�GLH�������XQG������

/HYHO� GHU� ����V�,QWHUYDOOH� DQ�� 'LH� +|KH� GHV� 0LWWHOZHUWHV� ZLUG� GXUFK� HLQ� RIIHQHV�

4XDGUDW� JHNHQQ]HLFKQHW�� ZlKUHQG� GHU� 0HGLDQ� GHU� 9HUWHLOXQJ� GXUFK� GHQ� 6WULFK�

LQQHUKDOE� GHU� %R[� GDUJHVWHOOW� ZLUG�� 'D� GLH� 0HVVIDKUWHQ� ZHJHQ� GHU� EHZXVVW�

XQWHUVFKLHGOLFK� JHZlKOWHQ� )DKUZHLVHQ� YHUVFKLHGHQH� *HVDPWGDXHUQ� EHVLW]HQ�� LVW�

VRZRKO� GLH� $Q]DKO� GHU� ����V�,QWHUYDOOH� DOV� DXFK� LKUH� MHZHLOLJH� /DJH� DXI� GHU�

7HVWVWUHFNH�YDULDEHO��'DKHU�ZXUGHQ�GLH�HLQ]HOQHQ�����V�,QWHUYDOOH�DXI�HLQHU�*RRJOH�

(DUWK�.DUWH�IDUEOLFK�PDUNLHUW���

'LHVH�8QWHUWHLOXQJ� GHU�0HVVIDKUWHQ� LQ�8QWHUJUXSSHQ� ELHWHW� GLH�0|JOLFKNHLW�� 'HWDLOV�

GHU� )DKUWYHUOlXIH� I�U� GLH� YHUVFKLHGHQHQ�%XVVH�PLWHLQDQGHU� YHUJOHLFKHQ� ]X� N|QQHQ�

�]��%�� 12[�(PLVVLRQVYHUKDOWHQ� EHL� ,QQHQVWDGWIDKUWHQ�� XQWHU� 9ROOODVW� DXI� GHU�

6DDOEXUJVWUD�H��LP�6WRS�DQG�*R�DP�.XUKDXV����
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5.3.2.5.1 EURO-6-  

�

$EELOGXQJ�����(LQJHIlUEWH�6WUHFNHQDEVFKQLWWH�GHU�7HVWVWUHFNH�I�U�GHQ�(852���%XV�Ä1RUPDOEHWULHE³��'LH�(LQIlUEXQJHQ�
GHU� ����V�6WUHFNHQDEVFKQLWWH� HQWVSUHFKHQ� GHQHQ� GHU� )DUEVNDOD� GHU� Ä%R[�DQG�:KLVNHU³�3ORWV�� =XVlW]OLFK�
ZXUGH�GLH�$EIROJH�GHU�����V�6WUHFNHQDEVFKQLWWH�LQ�DXIVWHLJHQGHU�5HLKHQIROJH�QXPPHULHUW��GLH�GDUJHVWHOOWHQ�
Ä%R[�DQG�:KLVNHU�3ORWV³�VLQG�LQ�JOHLFKHU�5HLKHQIROJH�GDUJHVWHOOW��

�

�
�
�

$EELOGXQJ�����,QQHQVWDGWDQVLFKW�GHU�0HVVIDKUW�GHV�(852���%XVVHV�Ä1RUPDOEHWULHE³��
�
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$EELOGXQJ�����%R[�DQG�:KLVNHU�3ORW�I�U�12�&2��9HUKlOWQLVVH�LQ�>SSE�SSP@�I�U�HLQ]HOQH�����V�,QWHUYDOOH�GHU�0HVVIDKUW�
GHV�(852���%XVVHV�Ä1RUPDOEHWULHE³���
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GHV�(852���%XVVHV�Ä1RUPDOEHWULHE³���



�

�

��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

�

�

�

�

�

�

�

�

�� �� ��
���

�

��

��

��

��

��

��

$Q]DKO�����V�,QWHUYDOOH

5
DQ
JH

12[�&2��(852�������>SSE�SSP@

�

�

�

�

�

�

�

�

$EELOGXQJ�����%R[�DQG�:KLVNHU�3ORW�I�U�12[�&2��9HUKlOWQLVVH�LQ�>SSE�SSP@�I�U�HLQ]HOQH�����V�,QWHUYDOOH�GHU�0HVVIDKUW�
GHV�(852���%XVVHV�Ä1RUPDOEHWULHE³���
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5.3.2.5.2 EURO-6-  

�

$EELOGXQJ�����(LQJHIlUEWH�6WUHFNHQDEVFKQLWWH�GHU�7HVWVWUHFNH�I�U�GHQ�(852���%XV�Ä9ROOJDVIDKUW³��'LH�(LQIlUEXQJHQ�
GHU� ����V�6WUHFNHQDEVFKQLWWH� HQWVSUHFKHQ� GHQHQ� GHU� )DUEVNDOD� GHU� Ä%R[�DQG�:KLVNHU³�3ORWV�� =XVlW]OLFK�
ZXUGH�GLH�$EIROJH�GHU�����V�6WUHFNHQDEVFKQLWWH�LQ�DXIVWHLJHQGHU�5HLKHQIROJH�QXPPHULHUW��GLH�GDUJHVWHOOWHQ�
Ä%R[�DQG�:KLVNHU�3ORWV³�VLQG�LQ�JOHLFKHU�5HLKHQIROJH�GDUJHVWHOOW��

�

$EELOGXQJ�����,QQHQVWDGWDQVLFKW�GHU�0HVVIDKUW�GHV�(852���%XVVHV�Ä9ROOJDVIDKUW³��
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GHV�(852���%XVVHV�Ä9ROOJDVIDKUW³���
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GHV�(852���%XVVHV�Ä9ROOJDVIDKUW³���
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$EELOGXQJ������%R[�DQG�:KLVNHU�3ORW�I�U�12[�&2��9HUKlOWQLVVH�LQ�>SSE�SSP@�I�U�HLQ]HOQH�����V�,QWHUYDOOH�GHU�0HVVIDKUW�

GHV�(852���%XVVHV�Ä9ROOJDVIDKUW³���
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5.3.2.5.3 EURO-5-  

�

$EELOGXQJ� ���� (LQJHIlUEWH� 6WUHFNHQDEVFKQLWWH� GHU� 7HVWVWUHFNH� I�U� GHQ� (852���*HOHQN�%XV� Ä1RUPDOEHWULHE³�� 'LH�
(LQIlUEXQJHQ�GHU�����V�6WUHFNHQDEVFKQLWWH�HQWVSUHFKHQ�GHQHQ�GHU�)DUEVNDOD�GHU�Ä%R[�DQG�:KLVNHU³�3ORWV��
=XVlW]OLFK�ZXUGH� GLH� $EIROJH� GHU� ����V�6WUHFNHQDEVFKQLWWH� LQ� DXIVWHLJHQGHU� 5HLKHQIROJH� QXPPHULHUW�� GLH�
GDUJHVWHOOWHQ�Ä%R[�DQG�:KLVNHU�3ORWV³�VLQG�LQ�JOHLFKHU�5HLKHQIROJH�GDUJHVWHOOW��

�

$EELOGXQJ�����,QQHQVWDGWDQVLFKW�GHU�0HVVIDKUW�GHV�(852���*HOHQN�%XVVHV�Ä1RUPDOEHWULHE³��
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�$EELOGXQJ�����%R[�DQG�:KLVNHU�3ORW�I�U�12�&2��9HUKlOWQLVVH�LQ�>SSE�SSP@�I�U�HLQ]HOQH�����V�,QWHUYDOOH�GHU��
������������������������������������0HVVIDKUW��GHV�(852���*HOHQN�%XVVHV�Ä1RUPDOEHWULHE³���
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$EELOGXQJ�����%R[�DQG�:KLVNHU�3ORW�I�U�12[�&2��9HUKlOWQLVVH�LQ�>SSE�SSP@�I�U�HLQ]HOQH�����V�,QWHUYDOOH�GHU�0HVVIDKUW��

GHV�(852���*HOHQN�%XVVHV�Ä1RUPDOEHWULHE³��

�

�

%HPHUNXQJ��'LH�12��(PLVVLRQHQ�GHV�(852���*HOHQNEXVVHV�OLHJHQ�EHL�ZHQLJHU�DOV�

��� �� GHU� 12�(PLVVLRQHQ�� 'LHV� PDFKW� GHXWOLFK�� GDVV� GHU� HLQJHEDXWH�

2[LGDWLRQVNDWDO\VDWRU�XQWHU�GHQ�KLHU�YRUOLHJHQGHQ�%HWULHEVEHGLQJXQJHQ�IXQNWLRQVORV�

LVW�� 'D� DXFK� EHL� 9ROOODVW� DXI� GHU� 6DDOEXUJEXUJVWUD�H� NHLQH� K|KHUHQ� 12��$QWHLOH�

JHPHVVHQ�ZHUGHQ��LVW�]X�IROJHUQ��GDVV�GHU�2[L�.DW�GHV�)DKU]HXJV�]XP�=HLWSXQNW�GHU�

0HVVXQJHQ�GHIHNW�ZDU��

(V� LVW�DOOHUGLQJV�GDUDXIKLQ�]XZHLVHQ��GDVV�GHU�GHIHNWH�2[L�.DW�GHV�%XVVHV�QXU�GDV�

HPLWWLHUWH� 12�]X�12��9HUKlOWQLV� EHHLQIOXVVW�� QLFKW� DEHU� GHQ� 12[�$XVVWR�� GHV�

%XVVHV��
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5.3.2.5.4 EURO-5-  

�

$EELOGXQJ� ���� (LQJHIlUEWH� 6WUHFNHQDEVFKQLWWH� GHU� 7HVWVWUHFNH� I�U� GHQ� (852���*HOHQN�%XV� Ä9ROOJDV³�� 'LH�
(LQIlUEXQJHQ�GHU�����V�6WUHFNHQDEVFKQLWWH�HQWVSUHFKHQ�GHQHQ�GHU�)DUEVNDOD�GHU�Ä%R[�DQG�:KLVNHU³�3ORWV��
=XVlW]OLFK�ZXUGH� GLH� $EIROJH� GHU� ����V�6WUHFNHQDEVFKQLWWH� LQ� DXIVWHLJHQGHU� 5HLKHQIROJH� QXPPHULHUW�� GLH�
GDUJHVWHOOWHQ�Ä%R[�DQG�:KLVNHU³�3ORWV�VLQG�LQ�JOHLFKHU�5HLKHQIROJH�GDUJHVWHOOW��

�

$EELOGXQJ�����,QQHQVWDGWDQVLFKW�GHU�0HVVIDKUW�GHV�(852���*HOHQN�%XVVHV�Ä1RUPDOEHWULHE³��
�
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$EELOGXQJ������%R[�DQG�:KLVNHU�3ORW�I�U�12�&2��9HUKlOWQLVVH�LQ�>SSE�SSP@�I�U�HLQ]HOQH�����V�,QWHUYDOOH�GHU�����
�����������������������0HVVIDKUW��GHV�(852���*HOHQN�%XVVHV�Ä9ROOJDV³���
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$EELOGXQJ������%R[�DQG�:KLVNHU�3ORW�I�U�12[�&2��9HUKlOWQLVVH�LQ�>SSE�SSP@�I�U�HLQ]HOQH�����V�,QWHUYDOOH�GHU�0HVVIDKUW��
GHV�(852���*HOHQN�%XVVHV�Ä9ROOJDV³���

�

�

%HPHUNXQJ�� $XFK� EHL� HUK|KWHQ� /HLVWXQJVDQIRUGHUXQJHQ� OLHJW� GHU� .RQYHUVLRQVJUDG�

GHV� 2[L�.DWV� YRQ� 12� ]X� 12�� EHL� ZHQLJHU� DOV� ��� ��� 'LHV� EHVWlWLJW� GLH� ]XYRU�

JHWURIIHQH�$QQDKPH��GDVV�GHU�HLQJHEDXWH�2[LGDWLRQVNDWDO\VDWRU�]XP�=HLWSXQNW�GHU�

0HVVXQJHQ�GHIHNW�ZDU��

�

�

�

�

�

�
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���� 'XUFK� 9HUNHKUVHPLVVLRQHQ� EHGLQJWH� 12[�.RQ]HQWUDWLRQHQ� DP� 0HVVRUW�
Ä.XUSDUN³�±�(LQH�QXPHULVFKH�6WXGLH�

�

������ =LHOVHW]XQJ�
=LHO� GHU� 8QWHUVXFKXQJ� ZDU� HV�� GLH� UHODWLYHQ� %HLWUlJH� XQWHUVFKLHGOLFKHU� .I]�

7HLOQHKPHU� �3NZ�� /NZ�� %XVVH�� LP� )ROJHQGHQ� DOV� .I]�7\SHQ� EH]HLFKQHW�� DXI� GHQ�

YHUVFKLHGHQ�EHODVWHWHQ�9HUNHKUVZHJHQ�GXUFK�GLH�6WDGW� �DXI�GLH�12[�.RQ]HQWUDWLRQ�

DP�6WDQGRUW� Ä.XUSDUN³�PRGHOOPl�LJ� � ]X� TXDQWLIL]LHUHQ��1LFKW� EHU�FNVLFKWLJW�ZXUGHQ�

GDEHL� GLH� %HLWUlJH� DXV� GHQ� JUR�UlXPLJHQ� XQG� VWlGWLVFKHQ� 12[�

+LQWHUJUXQGNRQ]HQWUDWLRQHQ����

�

������ 0HWKRGLVFKHU�$QVDW]�
'LH�+DXSWYHUNHKUVZHJH�GHU�6WDGW�%DG�+RPEXUJ�ZXUGHQ�GLJLWDOLVLHUW�XQG�YLUWXHOO�PLW�

4XHOOHQ� LP� $EVWDQG� YRQ� ��� P� EHOHJW�� ,Q� $EKlQJLJNHLW� YRQ� GHQ� EHWUDFKWHWHQ� .I]�

7\SHQ� XQG� GHQ� MHZHLOV� PLWWOHUHQ� 9HUNHKUVGLFKWHQ� ODVVHQ� VLFK� GLHVHQ� 4XHOORUWHQ�

YHUVFKLHGHQH� 4XHOOVWlUNHQ� ]XRUGQHQ�� 'LH� VWDWLVWLVFKHQ� 'DWHQ� ]XU� 9HUNHKUVGLFKWH�

NRQQWHQ� DXV� GHP� 9HUNHKUVHQWZLFNOXQJVSODQ� I�U� %DG� +RPEXUJ� DEJHOHLWHW� ZHUGHQ��

$QJDEHQ� ]XP�$QWHLO� DQ� /.:V� DP�*HVDPWYHUNHKU� VWDPPHQ� DXV� HLQHU� 6WXGLH� GHV�

,QJHQLHXUE�URV� 9|VVLQJ� ]XU� 9HUNHKUVVLWXDWLRQ� GHU� 6WDGW� 3RWVGDP� >,QJHQLHXUE�UR�

9|VVLQJ������@��'LH�4XHOOWHUPH�VHOEVW�ZXUGHQ�DXV�$QJDEHQ�HLQHV�*XWDFKWHQV��EHU�

12[�(PLVVLRQHQ� GHV� .I]�9HUNHKUV� LQ� %DGHQ�:�UWWHPEHUJ� XQWHU� 9HUZHQGXQJ� GHV�

+%()$�9HUVLRQ���DEJHOHLWHW�>,)(8��������+DXVEHUJHU�HW�DO�������@��

=XU�%HUHFKQXQJ�GHU�12[�$XVEUHLWXQJ�NRPPW�GDV�*DX��)DKQHQPRGHOO�]XP�(LQVDW]�

>9',�� ����@�� 'LH� PHWHRURORJLVFKHQ� (LQJDQJVJU|�HQ� GHU� :LQGULFKWXQJV�� XQG�

*HVFKZLQGLJNHLWVYHUWHLOXQJ� OLH�HQ� VLFK� DXV� HLQHP� %HULFKW� ]XP� $XVEDX� GHV�

)OXJKDIHQV�))0�HQWQHKPHQ�>7h9������@��'LH�9HUWHLOXQJ�GHU�$XVEUHLWXQJVNODVVH��GLH�

GLH� WXUEXOHQWH� 'XUFKPLVFKXQJ� GHU� $WPRVSKlUH� DXVGU�FNW�� HQWVWDPPW� HLQHU�

$XVEUHLWXQJVNODVVHQYHUWHLOXQJ� I�U� GHQ� )OXJKDIHQ� )UDQNIXUW� �0DLQ�� DXV� GHQ� ��HU�

-DKUHQ�>%UHQN������@���

�

��������������������������������������������
���=XU�4XDQWLIL]LHUXQJ�GHU�+LQWHUJUXQGEHLWUlJH�YRQ�12[�LP�9HUJOHLFK�]XP�ORNDOHQ�%HLWUDJ�GHU�6WDGW�YJO��

$EVFKQLWW�����XQG�7DEHOOH����
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'LH�ZHVHQWOLFKHQ�.RPSRQHQWHQ�GHV�QXPHULVFKHQ�$QVDW]HV�VLQG�QRFK�HLQPDO� LQ�GHU�

IROJHQGHQ�$XIVWHOOXQJ�]XVDPPHQJHIDVVW��

�

� 'LJLWDOLVLHUXQJ�GHU�+DXSWYHUNHKUVZHJH�

� =XRUGQXQJ�YRQ�9HUNHKUVTXHOOHQ�XQG�9HUNHKUVGLFKWHQ�

� 9HUZHQGXQJ�PHWHRURORJLVFKHU�'DWHQ�

� �

� �

� �

� 9HUNQ�SIXQJ� GHU� 4XHOOGDWHQ� XQG� PHWHRURORJLVFKHQ� 'DWHQ� PLW��

GHP�*DX��)DKQHQPRGHOO�

� %HUHFKQXQJ�GHU�,PPLVVLRQVEHLWUlJH��

������ 0HWHRURORJLVFKH�5DKPHQEHGLQJXQJHQ�
=XU� &KDUDNWHULVLHUXQJ� GHU� I�U� %DG� +RPEXUJ� W\SLVFKHQ� :LQGIHOGYHUWHLOXQJ� VROO� DXI�

$EELOGXQJ� ��� YHUZLHVHQ� ZHUGHQ� �DXV�� >7h9� ����@��� $EELOGXQJ� ��� EHVFKUHLEW� GDV�

ODQJMlKULJH� 0LWWHO� GHU� :LQGULFKWXQJV�� XQG� :LQGJHVFKZLQGLJNHLWVYHUWHLOXQJ� DP�

)OXJKDIHQ� )UDQNIXUW� 0DLQ�� ZHOFKHU� QXU� ZHQLJH� NP� V�GZHVWOLFK� YRQ� %DG� +RPEXUJ�

JHOHJHQ�LVW��,Q�GHU�$EELOGXQJ�LVW�HLQH�DXVJHSUlJWH�ELPRGDOH�:LQGULFKWXQJVYHUWHLOXQJ�

]X�VHKHQ�PLW�GHXWOLFKHU�%HWRQXQJ�GHU�1RUG�2VW�XQG�6�G�:HVW�.RPSRQHQWHQ��'LHVH�

$XVSUlJXQJ� LVW� ZHVHQWOLFK� DXI� GLH�PLW� GHU� RURJUDSKLVFKHQ�6WUXNWXU� GHU� /DQGVFKDIW�

YHUEXQGHQH� /HLWZLUNXQJ� DXI� GLH� /XIWVWU|PXQJ� ]XU�FN]XI�KUHQ� �7DXQXV� LP� 1RUG�

:HVWHQ��2GHQZDOG�LP�6�G�2VWHQ���%DG�+RPEXUJ�OLHJW�DP�)X��GHV�7DXQXV��VR�GDVV�

GLH�/HLWZLUNXQJ�GHV�*HELUJV]XJHV�DXFK�KLHU�GHXWOLFK�DXVJHSUlJW�VHLQ�ZLUG��6RPLW�LVW�

GLH� hEHUWUDJXQJ� GHU� VWDWLVWLVFKHQ� :LQGYHUWHLOXQJ� YRQ� )UDQNIXUW� DXI� GLH� %DG�

+RPEXUJHU�9HUKlOWQLVVH�LP�5DKPHQ�GLHVHU�8QWHUVXFKXQJ�JHUHFKWIHUWLJW���

'HU�9HUJOHLFK�YRQ�$EELOGXQJ����PLW�$EELOGXQJ����PDFKW�GHXWOLFK��GDVV�DP�6WDQGRUW�

GHV�0HVVODERUV�LP�.XUSDUN�GLH�:LQGULFKWXQJHQ�DXV�6�G�:HVW�DOV�PD�JHEOLFK�I�U�GLH�

(PLVVLRQVEHODVWXQJ�GXUFK�GHQ� LQQHUVWlGWLVFKHQ�9HUNHKU� ]X�EHWUDFKWHQ� VLQG��'DKHU�

ZXUGHQ�LQ�GLHVHU�8QWHUVXFKXQJ�GLH�:LQGGDWHQ�QXU�I�U�GLHVHQ�4XDGUDQWHQ�DXIEHUHLWHW��

7DEHOOH���� ]HLJW� GLH� UHVXOWLHUHQGH�+lXILJNHLWVYHUWHLOXQJ�GHU�:LQGJHVFKZLQGLJNHLW� LQ�

$EKlQJLJNHLW� YRQ�GHU�:LQGULFKWXQJ��'LH�+lXILJNHLWVDQJDEHQ�VLQG�]X������DXI�GHQ�

GULWWHQ�4XDGUDQWHQ�EH]RJHQ��'DKHU�OLHJHQ�VLH��EHU�GHQ�:HUWHQ��GLH�VLFK�DXV�$EE����

HUJHEHQ��



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

7DEHOOH� ���� 5HODWLYH� $QWHLOH� GHU� :LQGJHVFKZLQGLJNHLW� ���� LQ� $EKlQJLJNHLW� YRQ� GHU� :LQGULFKWXQJ� �:5�� I�U� GHQ�
4XDGUDQWHQ�6�G�2VW����������:5����������

�
�

7DEHOOH� ��� HQWKlOW� GLH� UHODWLYH� 9HUWHLOXQJ� GHU� $XVEUHLWXQJVNODVVHQ�� GLH� GHQ�

7XUEXOHQ]]XVWDQG� GHU� $WPRVSKlUH� FKDUDNWHULVLHUHQ�� .ODVVH� $� VWHKW� I�U� HLQH�

NRQYHNWLYH�6LWXDWLRQ�PLW�6FKZDFKZLQG��$P�KlXILJVWHQ� ILQGHW�VLFK�GLH�.ODVVH�'��GLH�

RIW� DXFK� PLW� VWlUNHUHP� :LQG� YHUNQ�SIW� LVW�� .ODVVH� )� VWHKW� I�U� HLQH� UXKLJH�

,QYHUVLRQVODJH�� 'LH� �EULJHQ� .ODVVHQ� VWHKHQ� I�U� DEJHVWXIWH� hEHUJlQJH� ]ZLVFKHQ�

GLHVHQ�6LWXDWLRQHQ��

7DEHOOH�����5HODWLYH�+lXILJNHLW�GHU�$XVEUHLWXQJVNODVVHQ��GLH�GHQ�7XUEXOHQ]]XVWDQG�GHU�$WPRVSKlUH�FKDUDNWHULVLHUHQ�
>%UHQN������@��

�
�

������ 4XHOOGDWHQ�
'LH� %HPHVVXQJ� GHU� 12[�4XHOOVWlUNHQ� EHUXKW� DXI� 9HUNHKUVGLFKWHHUKHEXQJHQ�� GLH�

GHP�9HUNHKUVHQWZLFNOXQJVSODQ�%DG�+RPEXUJ�>,99�9HUNHKUVHQWZLFNOXQJVSODQ������@�

]X� HQWQHKPHQ� VLQG�� 1HEHQ� HLQHU� DOOJHPHLQHQ� 'DUVWHOOXQJ� YRQ� .I]� SUR�

6WUHFNHQDEVFKQLWW� XQG�7DJ� OLHJW� GRUW�DXFK�HLQH�.DUWH�PLW� GHU�$Q]DKO� YRQ� WlJOLFKHQ�

%XV�%HZHJXQJHQ� HQWODQJ� GHU� %XVOLQLHQI�KUXQJHQ� YRU�� $XIJUXQG� GLHVHU� $QJDEHQ�

HUKDOWHQ� GLH� 4XHOOHQ� LQ� $EKlQJLJNHLW� YRQ� LKUHU� /DJH� XQG� GHU� 9HUNHKUVLQWHQVLWlW�

XQWHUVFKLHGOLFKH�*HZLFKWH��

�

Windgwschwindigkeitsklassen [m/s]

Windrichtungsklassen 1.4 1.8 2.3 3.8 5.4 6.9 8.4 10 100 Summe

180 1.6 0.9 0.9 2.4 1.6 0.6 0.4 0.0 0.0 8.3

190 1.3 1.3 1.3 4.2 3.6 1.6 0.7 0.0 0.0 13.9

200 1.3 0.9 1.5 6.2 3.7 1.8 1.1 0.4 0.0 16.9

210 1.3 1.0 1.9 5.1 3.7 2.4 1.9 1.1 0.6 19.0

220 1.2 0.7 1.3 3.5 2.4 2.0 1.7 1.6 1.1 15.4

230 0.9 0.4 0.6 2.2 1.8 1.3 1.0 0.0 1.4 9.5

240 0.2 0.7 0.2 1.5 1.3 0.7 0.5 0.6 0.5 6.3

250 0.2 0.2 0.2 0.7 0.9 0.5 0.5 0.4 0.4 4.1

260 0.2 0.2 0.3 0.4 1.2 0.6 0.3 0.3 0.0 3.5

270 0.2 0.2 0.2 0.3 1.2 0.4 0.5 0.0 0.0 3.1

Summe 8.5 6.5 8.5 26.6 21.3 11.7 8.5 4.4 4.0 100.0

Ausbreitungsklasse rel. Häufigkeit [%]

A 2.7

B 6.3

C 14.0

D 44.8

E 20.6

F 11.6

Summe 100.0
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

'DV� ,QJHQLHXUE�UR� 9|VVLQJ� KDW� LQ� HLQHU� 6WXGLH� I�U� GLH� 6WDGW� 3RWVGDP� GHQ��

GXUFKVFKQLWWOLFKHQ� /NZ�� XQG� 3NZ�$QWHLO� I�U� LQQHUVWlGWLVFKH� %HUHLFKH� HUPLWWHOW� >,%�

9|VVLQJ�9HSUR��%HUOLQ������@��,Q�GHU�6WXGLH�ZLUG�DQJHJHEHQ��GDVV�GHU�/.:�9HUNHKU�

LQ� LQQHUVWlGWLVFKHQ� %HUHLFKHQ� HLQHQ� ]LHPOLFK� NRQVWDQWHQ� $QWHLO� YRQ� �� �� DP�

*HVDPWYHUNHKU� EHVLW]W�� 'LHVHV� 9HUKlOWQLV� ZLUG� DXFK� I�U� GHQ� 9HUNHKU� DXI� GHP�

+HVVHQULQJ� ]XJUXQGH� JHOHJW�� (LQH� ZHLWHUH� 'LIIHUHQ]LHUXQJ� DXFK� XQWHU�

%HU�FNVLFKWLJXQJ�OHLFKWHU�1XW]IDKU]HXJH�ZLUG�QLFKW�YRUJHQRPPHQ��

$XV� GHQ� $QJDEHQ� LP� LIHX�*XWDFKWHQ� OlVVW� VLFK� HUPLWWHOQ�� GDVV� GDV� 12[�

(PLVVLRQVYHUKlOWQLV�YRQ�3NZ�]X�/NZ�FD�����������EHWUlJW�XQG�GDV�9HUKlOWQLV�3NZ�]X�

%XV���������'LH�PLWWOHUH�(PLVVLRQVUDWH�HLQHV�HLQ]HOQHQ�3NZ¶V�HUJLEW�VLFK�]X����������

NJ�12[�SUR�NP�XQG�7DJ��8PJHUHFKQHW�DXI�HLQHQ�4XHOODEVWDQG�YRQ����P�PLW�������

6HNXQGHQ� SUR�7DJ� HUUHFKQHW� VLFK� GDUDXV� HLQ�:HUW� YRQ� ���� ������ NJ� SUR� ���P� XQG�

6HNXQGH��]XU�4XHOOHQYHUWHLOXQJ�LP�6WDGWJHELHW�YJO��IROJHQGHQ�$EVFKQLWW���0LW�GLHVHP�

:HUW�XQG�GHQ�'DWHQ�I�U�GLH�)DKU]HXJKlXILJNHLWHQ�ZXUGHQ�GLH�DEVROXWHQ�4XHOOWHUPH�

I�U� GLH� VWlGWLVFKHQ� 9HUNHKUVHPLVVLRQHQ� EHUHFKQHW�� )�U� GLH� %HUHFKQXQJHQ� ZXUGHQ�

GLH� REHQ� DXIJHOLVWHWHQ� (PLVVLRQVYHUKlOWQLVVH� I�U� GLH� YHUVFKLHGHQHQ� .UDIWIDKU]HXJ�

7\SHQ�YHUZHQGHW��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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������ 4XHOOHQYHUWHLOXQJ�
$EELOGXQJ� ��� ]HLJW� GHQ� ,QQHQVWDGWEHUHLFK� YRQ� %DG�+RPEXUJ�PLW� GHQ� YHUZHQGHWHQ�

4XHOORUWHQ��

�

$EELOGXQJ�����0RGHOOLHUWH�9HUNHKUVZHJH�I�U�3NZ�/NZ��URW��XQG�%XVVH��JHOE��LP�,QQHQVWDGWEHUHLFK�YRQ�%DG�+RPEXUJ��
�0HVVRUW� LP�.XUSDUN��PDJHQWD��%LOGPDWHULDO��KWWS���ZZZ�JHRSRUWDO�KHVVHQ�GH���%HPHUNXQJ��2EZRKO�
GHU�%HUHLFK�GHV�+HVVHQULQJHV�]ZLVFKHQ�)HUGLQDQGVWUD�H��XQG�7KRPDVVWUD�H��DXVVFKOLH�OLFK�JHOE�PDUNLHUW�
LVW��ZHUGHQ�LP�0RGHOO�VRZRKO�3NZ�/NZ�(PLVVLRQHQ�DOV�DXFK�%XV�(PLVVLRQHQ�EHU�FNVLFKWLJW��

�

'HU�9HUNHKUVHQWZLFNOXQJVSODQ�GHPRQVWULHUW�GLH�%HGHXWXQJ�GHV�+HVVHQULQJV�DOV�HLQH�

GHU�+DXSWVFKODJDGHUQ�GHV�9HUNHKUV�GXUFK�%DG�+RPEXUJ��'DKHU�ZXUGH�HU� YRQ�GHU�

$XWREDKQ� LP� 6�GHQ� �QLFKW� LQ� $EELOGXQJ� ��� ]X� VHKHQ�� ELV� LQ� GHQ� :HVWHQ� GHU�

,QQHQVWDGW�PLW�4XHOORUWHQ�LQ����P�$EVWDQG�EHOHJW��$OV�]XVlW]OLFKH�/LQLHQTXHOOH�ZXUGH�

GLH�.DLVHU�)ULHGULFK�3URPHQDGH� WURW]� GHU� UHODWLY� JHULQJHQ�9HUNHKUVGLFKWH� YRQ� �����

.I]� SUR� 7DJ� ZHJHQ� GHU� UHODWLYHQ� 1lKH� ]XP� 0HVVRUW� �LQ� $EELOGXQJ� ��� PDJHQWD�

PDUNLHUW�� LQ� GLH� 8QWHUVXFKXQJ� HLQEH]RJHQ�� /NZ�9HUNHKU� ZLUG� KLHU� DEHU� ±� LP�

*HJHQVDW]� ]XP� +HVVHQULQJ� ±� QLFKW� EHU�FNVLFKWLJW�� $OV� GULWWHU� ZHVHQWOLFKHU�

9HUNHKUVZHJ�ILQGHW�GLH�$XWREDKQ�(LQJDQJ�LQ�GLH�8QWHUVXFKXQJ��

'LH�JHOE�PDUNLHUWHQ�4XHOORUWH�IROJHQ�GHU�)DKUWURXWH�GHU�+DXSW�9HUNHKUVEXVOLQLHQ��$XI�

GHP� +HVVHQULQJ� VLQG� VLH� LGHQWLVFK� PLW� GHQ� DQGHUHQ� .I]�4XHOORUWHQ�� $OV�

$OWHUQDWLYURXWH� I�U� GLH� %XVVH� LP� )DOOH� HLQHU� 6SHUUXQJ� LP� %HUHLFK� GHV� .XUKDXVHV�
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��� 8QWHUVXFKXQJHQ�]XU�/XIWTXDOLWlW�LQ�%DG�+RPEXUJ�

NRPPW�DXFK�HLQH�/LQLHQI�KUXQJ��EHU�.DLVHU�)ULHGULFK�3URPHQDGH���.LVVHOHIIVWUD�H���

/RXLVHQVWUD�H�LQ�%HWUDFKW���

�

������ *DX�VFKHV�$XVEUHLWXQJVPRGHOO�
'LH�(PLVVLRQHQ�GHV�6WUD�HQYHUNHKUV�ZXUGHQ�JHPl��GHU�REHQJHQDQQWHQ�(PLVVLRQV�

4XHOOYHUWHLOXQJ� HLQHU� JUR�HQ� $Q]DKO� �������� ]XIlOOLJ� JHZ�UIHOWHQ�:HWWHUVLWXDWLRQHQ�

XQWHUZRUIHQ�� (LQH� :HWWHUVLWXDWLRQ� EHVWHKW� GDEHL� DXV� HLQHP� 'DWHQWULSOHWW� YRQ�

:LQGULFKWXQJ� XQG�:LQGJHVFKZLQGLJNHLW� XQG� HLQHU� $XVEUHLWXQJVNODVVH�� 'LH� UHODWLYH�

+lXILJNHLW� GHU� HLQ]HOQHQ� 3DUDPHWHU� ZXUGH� EHL� GHU� $XVZDKO� EHU�FNVLFKWLJW� �YJO��

7DEHOOH� ��� XQG� 7DEHOOH� ����� 'DEHL� ZXUGH� DXFK� GDI�U� 6RUJH� JHWUDJHQ�� GDVV� NHLQH�

ÃYHUERWHQHQµ�.RPELQDWLRQHQ�ZLH� ,QYHUVLRQVODJH� �Ã)µ��PLW�KRKHU�:LQGJHVFKZLQGLJNHLW�

DXIWUHWHQ��

'D�GLH�PHWHRURORJLVFKHQ�(LQJDQJVJU|�HQ�UHSUlVHQWDWLY�I�U�GLH�%HGLQJXQJHQ�LQ�HLQHU�

6WXQGH�VWHKHQ��EHGHXWHW�MHGHU�'XUFKODXI�YRQ�������6LWXDWLRQHQ�SUR�5HFKQXQJ�HLQHU�

5HSUlVHQWDWLYLWlW�YRQ�HWZDV�PHKU�DOV�HLQHP�-DKU��

)�U� GLH� %HU�FNVLFKWLJXQJ� GHU� $XVEUHLWXQJV�� XQG� 9HUG�QQXQJVEHGLQJXQJHQ�ZXUGHQ�

I�U� MHGHQ� 4XHOORUW� PLWWHOV� GHV� *DX�VFKHQ� )DKQHQPRGHOOV� GLH�

$XVEUHLWXQJVEHGLQJXQJHQ� NDONXOLHUW� XQG� GLH� UHVXOWLHUHQGH� ,PPLVVLRQ� I�U� GHQ�

=LHOSXQNW� Ä.XUSDUN³� EHUHFKQHW�� 'LH� $EELOGXQJ� ��� ]HLJW� EHLVSLHOKDIW� GLH� $XVELOGXQJ�

HLQHU� *DX�VFKHQ� $XVEUHLWXQJV³IDKQH³� QDFK� )UHLVHW]XQJ� DQ� HLQHP� 4XHOORUW�� 'LH�

UHFKQHULVFKH� 6XSHUSRVLWLRQ� GHU� (PLVVLRQHQ� DOOHU� 4XHOORUWH� I�U� GHQ� =LHOSXQNW�

Ä.XUSDUN³� HUODXEW� GDQQ� GLH� %HVFKUHLEXQJ� GHU� %HGHXWXQJ� GHU� YHUVFKLHGHQHQ�

9HUNHKUVW\SHQ����

��������������������������������������������
���'LH�GHWDLOOLHUWH�9RUJHKHQVZHLVH� IROJW� GDEHL� LP�:HVHQWOLFKHQ�GHU� LQ� >0|OOPDQQ�&RHUV�HW�DO��� ����@�

EHVFKULHEHQHQ�0HWKRGLN��
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�

$EELOGXQJ�����%HLVSLHO�I�U�GLH�$XVEUHLWXQJ�HLQHV�DQ�HLQHP�4XHOORUW�IUHLJHVHW]HQ�6SXUHQVWRIIHV�JHPl��GHV�*DX�VFKHQ�
)DKQHQPRGHOOV��

�

�

������ 0RGHOO�(UJHEQLVVH�

�������� %HLWUlJH�GHU�YHUVFKLHGHQHQ�9HUNHKUVWUlJHU�

'LH� 7DEHOOH� ��� JLEW� GLH� 6XPPH� GHU� %HLWUlJH� DOOHU� EHWUDFKWHWHU� 9HUNHKUVWUlJHU� ]XU�

12[�.RQ]HQWUDWLRQ��� DP� 2UW� GHV� PRELOHQ� 0HVVODERUV� LP� .XUSDUN� DQ�� 'LHVHU�:HUW�

EHVFKUHLEW� GHQ� DXV� GHP� 9HUNHKUVVHNWRU� UHVXOWLHUHQGHQ� %HLWUDJ� DQ� GHQ� 12[�

.RQ]HQWUDWLRQHQ� DP� 0HVVRUW� Ä.XUSDUN³�� ]X� GHP� VLFK� ]XVlW]OLFK� QRFK� GHU�

+LQWHUJUXQGEHLWUDJ��DQ�12[�DXV�GHQ�UHJLRQDOHQ�4XHOOHQ�DGGLHUW��

'DQHEHQ� VLQG� LQ� 7DEHOOH� ��� GLH� UHODWLYHQ� %HLWUlJH� GHU� HLQ]HOQHQ� .I]�7\SHQ�

DXIJHOLVWHW��0LW�HLQHP�$QWHLO�YRQ������DQ�GHQ�ORNDO�HU]HXJWHQ�12[�.RQ]HQWUDWLRQHQ�

OLHIHUQ�GLH�3NZ�GHQ�JU|�WHQ�%HLWUDJ��JHIROJW�YRQ�GHP�%HLWUDJ�GHU�%XVVH�PLW������XQG�

GHP�GHU�/NZ�PLW�������

7DEHOOH����PDFKW�GHXWOLFK��LQ�ZHOFKHP�%HUHLFK�GHU�YHUVFKLHGHQHQ�9HUNHKUVWUlJHU�GLH�

XQSUREOHPDWLVFKWHQ� (LQJULIIVP|JOLFKNHLWHQ� ]XU� 5HGXNWLRQ� GHU� LQQHUVWlGWLVFKHQ�

��������������������������������������������
��� ,Q� GHQ� IROJHQGHQ� $XVI�KUXQJHQ� ZLUG� ZHJHQ� GHU� DEODXIHQGHQ� VFKQHOOHQ� DWPRVSKlULVFKHQ�

8PZDQGOXQJVSUR]HVVH�NRQVHTXHQW�DXI�GHQ�.RQ]HQWUDWLRQVYHUODXI�GHU�LQYDULDQWHQ�*U|�H�

12[� �12���12��%H]XJ�JHQRPPHQ��'LHV� LVW�GHVKDOE�]XOlVVLJ��GD�VLFK� WDJV�EHU� LQ�GHU�$WPRVSKlUH�

LQQHUKDOE� YRQ� �� ��� 0LQXWHQ� QDFK� GHU� (PLVVLRQ� HLQ� VWDELOHV� 12��12[�9HUKlOWQLV� DXVELOGHW�� 'DKHU�

N|QQHQ�DOOH�5HVXOWDWH�GHU�0RGHOOXQWHUVXFKXQJHQ�XQG�LKUH�$XVZLUNXQJHQ�DXI�GLH�KHUUVFKHQGHQ�12[�

.RQ]HQWUDWLRQHQ�I�U�GHQ�0HVVRUW�Ä.XUSDUN³�XQPLWWHOEDU�DXI�GLH�HQWVSUHFKHQGHQ�12��.RQ]HQWUDWLRQHQ�

�EHUWUDJHQ� ZHUGHQ�� � =XU� +HUDXVELOGXQJ� HLQHV� QDKH]X� NRQVWDQWHQ� 12��12[�9HUKlOWQLVVHV� YRQ� �����

QDFK�(LQVWHOOXQJ�SKRWRVWDWLRQlUHQ�*OHLFKJHZLFKWV�DP�7DJH�YHUJOHLFKH�GLH�$XVI�KUXQJHQ�LP�$EVFKQLWW�

��������Ä'LVNXVVLRQ�OXIWFKHPLVFKHU�:LUNXQJV]XVDPPHQKlQJH³��

�



�
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6WLFNR[LGNRQ]HQWUDWLRQHQ�DQJHVLHGHOW�VLQG��(LQ�$XVWDXVFK�GHU�JHJHQZlUWLJHQ�(852�

��6WDGWEXVIORWWH� JHJHQ� HQWVSUHFKHQGH� )DKU]HXJH� PLW� (852���1RUP� Z�UGH� GHQ�

6WLFNR[LGEHLWUDJ� GHU� 6WDGWEXVVH� XP� GHQ� )DNWRU� �� UHGX]LHUHQ� �YJO�� 7DEHOOH� ����

9RUDXVVHW]XQJ�LVW�DOOHUGLQJV��GDVV�GDI�U�6RUJH�JHWUDJHQ�ZLUG��GDVV�GLH�6&5�7HFKQLN�

]XU� 6WLFNR[LGUHGXNWLRQ� XQWHU� DOOHQ� %HWULHEVEHGLQJXQJHQ� RUGQXQJVJHPl�� DUEHLWHW�

�YJO��%HPHUNXQJHQ�]X�7DEHOOH�����

7DEHOOH������5HVXOWDWH�GHU�12[�(PLVVLRQVPRGHOOLHUXQJHQ��5HODWLYH�$QWHLOH�GHU�EHWUDFKWHWHQ�9HUNHKUVWUlJHU��.I]�7\SHQ��
]XU�12[�.RQ]HQWUDWLRQ�DP�2UW�GHV�PRELOHQ�0HVVODERUV�LP�.XUSDUN���

�

�

�

�������� %HLWUlJH�YHUVFKLHGHQHU�9HUNHKUVZHJH�

,P�)ROJHQGHQ�ZHUGHQ�GLH�6WLFNR[LG�%HLWUlJH�GHU�XQWHUVFKLHGOLFKHQ�9HUNHKUVWUlJHU�I�U�

YHUVFKLHGHQH�9HUNHKUVZHJH� DXIJHVFKO�VVHOW�� 7DEHOOH� ��� OLVWHW� I�U�3NZ¶V� XQG� /NZ¶V�

JHWUHQQW� GLH� UHODWLYHQ�%HLWUlJH� GHU� HLQ]HOQHQ�6WUD�HQ� ]X� GHQ�12[�.RQ]HQWUDWLRQHQ�

DP�2UW�GHV�)=-�0HVV�/NZ¶V��LP�.XUSDUN�DXI��

Summe über alle Einträge 3,30E-09 [kg/m
3
]

Anteil PKW 47 %

Anteil LKW 26 %

Anteil BUS 27 %
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7DEHOOH�����5HODWLYH�%HLWUlJH�GHU� ORNDOHQ�YHUNHKUVJHWUDJHQHQ� �(PLVVLRQHQ� I�U�YHUVFKLHGHQH�6WUD�HQEHUHLFKH�]X�GHQ�
EHUHFKQHWHQ�6WLFNR[LG�.RQ]HQWUDWLRQHQ�DP�0HVVRUW�LP�.XUSDUN��

�
�

,QVEHVRQGHUH� VROOWH� LQ� GLHVHP� =XVDPPHQKDQJ� $QWZRUW� DXI� GLH� )UDJHVWHOOXQJ�

JHIXQGHQ� ZHUGHQ�� ZHOFKH� (QWODVWXQJVSRWHQ]LDOH� HLQH� 9HUNHKUVVSHUUXQJ� GHU�

XQPLWWHOEDU� DQ� GHQ� .XUSDUN� DQJUHQ]HQGHQ� .DLVHU�)ULHGULFK�3URPHQDGH� I�U� GLH� LP�

.XUSDUN�JHPHVVHQHQ�12[�.RQ]HQWUDWLRQHQ�EHVLW]W��

'LH�hEHUVLFKW� LQ� 7DEHOOH� ��� ]HLJW�� GDVV� GHU�$QWHLO� GHU�3NZ�EHGLQJWHQ� ,PPLVVLRQHQ�

GXUFK� GHQ� 9HUNHKU� DXI� GHU� .DLVHU�)ULHGOLFK�3URPHQDGH� WURW]� LKUHU� UHODWLY� JHULQJHQ�

9HUNHKUVGLFKWH� QRFK� NQDSS� ���� HUUHLFKW�� 'LHV� LVW� DXI� GLH� UHODWLY� NXU]H� 'LVWDQ]�

]ZLVFKHQ�4XHOOHQ�XQG�0HVVRUW�]XU�FN]XI�KUHQ����

'HU�,PPLVVLRQVDQWHLO�GXUFK�GHQ�9HUNHKU�DXI�GHP�+HVVHQULQJ�OLHJW�FLUFD�HLQHQ�)DNWRU�

��K|KHU�DOV�GHU�$XWREDKQ�%HLWUDJ��

)�U� GLH� %XVVH� ZXUGH� GLH� %XVOLQLHQI�KUXQJ� DOV� *DQ]HV� EHWUDFKWHW�� (LQH�

$XIVFKO�VVHOXQJ�QDFK�6WUD�HQ]�JHQ�ZXUGH�KLHU�QLFKW�YRUJHQRPPHQ��

�

)D]LW�� (LQH� JDQ]WlJLJH� 6SHUUXQJ� GHU� .DLVHU� )ULHGULFK�3URPHQDGH� I�U� GHQ�

'XUFKJDQJVYHUNHKU� LP� %HUHLFK� ]ZLVFKHQ� .LVVHOHIIVWUD�H� XQG�

)ULHVHQVWUD�H�6HHGDPPZHJ� VROOWH� ]X� HLQHU� 5HGX]LHUXQJ� GHU�

��������������������������������������������
��� 7DWVlFKOLFK� G�UIWH� GHU� %HLWUDJ� GHV� 9HUNHKUV� DXI� GHU� .DLVHU�)ULHGULFK�3URPHQDGH� HKHU� QRFK�

XQWHUVFKlW]W� ZHUGHQ�� GD� GDV� ZHVHQWOLFKH� 9HUNHKUVDXINRPPHQ� PRUJHQV� ]X� =HLWHQ� GHU� UXVK�KRXU�

DXIWULWW�� G�� K�� ]X� HLQHU� 7DJHV]HLW�� LQ� GHU� GLH� QlFKWOLFKH� ,QYHUVLRQ� HLQH� HIIL]LHQWH� 9HUG�QQXQJ� GHU�

HPLWWLHUWHQ�6SXUHQVWRIIH�KlXILJ�HLQVFKUlQNW��

KFZ Beiträge

PKW Summe Beiträge absolut 1,56E-09 kg/m
3

rel. Anteil KFP 9,7 %

rel. Anteil HR 61,4 %

rel. Anteil Autobahn 28,9 %

LKW Summe Beiträge absolut 8,51E-10 kg/m
3

rel. Anteil KFP 0 %

rel. Anteil HR 67,8 %

rel. Anteil Autobahn 32,2 %

KFP = Kaiser-Friedrich-Promenade

HR = Hessenring
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6WLFNR[LGNRQ]HQWUDWLRQHQ� DP�0HVVRUW� Ä.XUSDUN³� YRQ� � FD�� ���� JHJHQ�EHU� GHP� ,VW�

=XVWDQG�I�KUHQ��ZHQQ�PDQ�HLQH�5HGXNWLRQ�GHU�12[�,PPLVVLRQHQ�YRQ������EHL�HLQHP�

3NZ�$QWHLO�YRQ�������YJO��7DEHOOH�����DQVHW]W����

'LHVHV� 5HGXNWLRQVSRWHQ]LDO� LVW� JHPl�� GHQ� $XVI�KUXQJHQ� YRQ� $EVFKQLWW� ������

RKQHKLQ�DOV�XQWHUH�*UHQ]H�]X�EHWUDFKWHQ��GD�HLQ�7HLO�GHU�YHUNHKUVJHWUDJHQHQ�12[�

(PLVVLRQHQ�GLHVHU�QDKHQ�4XHOOH�DXV�GLUHNWHQ�12��(PLVVLRQHQ�YRQ�3NZ�'LHVHOQ�PLW�

2[LGDWLRQV�.DWDO\VDWRUHQ� EHVWHKW�� 'LHVH� GLUHNWHQ� 12��(PLVVLRQHQ��� VLQG� DXI� GHP�

NXU]HQ� � 7UDQVSRUWZHJ� ]ZLVFKHQ� GHP� NULWLVFKHQ� %HUHLFK� GHU� .DLVHU�)ULHGULFK�

3URPHQDGH�XQG�0HVVRUW�Ä.XUSDUN³�QRFK�QLFKW�YROOVWlQGLJ�PLW�Ä6WDGWOXIW³�GXUFKPLVFKW�

XQG� WUDJHQ� DXI� GLHVH�:HLVH� DXFK� ]X� GHQ� EHREDFKWHWHQ� 12��.RQ]HQWUDWLRQHQ� GHV�

0HVVRUWHV�Ä.XUSDUN³�EHL��

�

�������� (LQIOXVV�GHU�$XVEUHLWXQJVNODVVHQ�

,Q�GLHVHP�$EVFKQLWW�ZLUG�GDUJHVWHOOW��ZHOFKHQ�(LQIOXVV�GLH�$XVEUHLWXQJVNODVVH�LQ�GHU�

6XPPH� �EHU� DOOH� :LQGULFKWXQJHQ� XQG� ±JHVFKZLQGLJNHLWHQ� I�U� GLH� YHUVFKLHGHQHQ�

9HUNHKUVWUlJHU� KDW� XQG� ZHOFKH�:LQGULFKWXQJHQ� GLH� ZHVHQWOLFKHQ� %HLWUlJH� ]X� GHQ�

,PPLVVLRQHQ� OHLVWHQ�� 7DEHOOH���� ]HLJW� GLH�(UJHEQLVVH� I�U�GLH�$EKlQJLJNHLW� YRQ�GHQ�

$XVEUHLWXQJVNODVVHQ�XQG�VWHOOW�VLH�GHU�+lXILJNHLWVYHUWHLOXQJ�GHU�$XVEUHLWXQJVNODVVHQ�

JHJHQ�EHU��

�

7DEHOOH�����$QWHLO�GHU�,PPLVVLRQVEHLWUlJH�GHU�HLQ]HOQHQ�9HUNHKUVWUlJHU�LQ�$EKlQJLJNHLW�YRQ�GHU�$XVEUHLWXQJVNODVVH�

$XVEUHLWXQJVNODVVH� 3NZ�

$QWHLO�>�@�

/NZ�

$QWHLO�>�@�

%XV�

$QWHLO�>�@�

$XVEUHLWXQJVNODVVH�

$QWHLO�>�@�

$� ���� ���� ���� ����

%� ���� ���� ���� ����

&� ���� ���� ���� �����

'� ����� ����� ����� �����

(� ����� ����� ����� �����

)� ����� ����� ����� �����

��������������������������������������������
��� 'LH� .RQ]HQWUDWLRQHQ� GHU� 6WLFNR[LGH� LP� $EJDV� OLHJHQ� EHL� 'LHVHOIDKU]HXJHQ� LP� %HUHLFK� YRQ� ����

PJ�P��� G�� K�� EHL� .RQ]HQWUDWLRQHQ�� GLH� XP� PHKU� DOV� HLQHQ� )DNWRU� ����� K|KHU� OLHJHQ� DOV� W\SLVFKH�

VWlGWLVFKH�6WLFNR[LGNRQ]HQWUDWLRQHQ��YJO��7DEHOOH�����



�

�

���5HVXOWDWH�XQG�'LVNXVVLRQ�

�

'LH� 9HUWHLOXQJ� GHU� ,PPLVVLRQVEHLWUlJH� LQ� GHQ� YHUVFKLHGHQHQ� $XVEUHLWXQJVNODVVHQ�

�7DEHOOH� ���� LVW� I�U� GLH� 9HUNHKUVWUlJHU� 3NZ� XQG� /NZ� QDKH]X� JOHLFK�� 8QWHUVFKLHGH�

HUJHEHQ� VLFK� GDGXUFK�� GDVV� I�U� 3NZ¶V� GLH� .DLVHU�)ULHGULFK�3URPHQDGH� DOV� 4XHOOH�

PLWPRGHOOLHUW� ZXUGH�� GLH� LQ� GHU� 5HFKQXQJ� I�U� /NZ¶V� IHKOW�� %HL� DOOHQ� )DKU]HXJW\SHQ�

OLHJW�GHU�UHODWLY�K|FKVWH�%HLWUDJ�LQ�GHU�$XVEUHLWXQJVNODVVH�)�I�U�,QYHUVLRQVODJHQ��GLH�

VHOEVW� QXU� LQ� JXW� ���� DOOHU� )lOOH� DXIWULWW�� 'LH� ]ZHLWK|FKVWHQ� %HLWUlJH� ILQGHQ� LQ� GHU�

$XVEUHLWXQJVNODVVH� '�� GLH� PLW� IDVW� ���� DP� KlXILJVWHQ� ]X� ILQGHQ� LVW�� )�U� %XVVH�

HUUHLFKW� GHU� %HLWUDJ� GLHVHU� .ODVVH� IDVW� GHQ� :HUW� EHL� ,QYHUVLRQVODJHQ�� %HL� GHQ�

DQGHUHQ�EHLGHQ��9HUNHKUVWUlJHUQ�VLQG�GLH�8QWHUVFKLHGH�JU|�HU��

�

7DEHOOH�����$QWHLO�GHU�,PPLVVLRQVEHLWUlJH�GHU�HLQ]HOQHQ�9HUNHKUVWUlJHU�LQ�$EKlQJLJNHLW�YRQ�GHU�:LQGULFKWXQJ�

:LQGULFKWXQJV��

.ODVVHQ�

3NZ�

$QWHLO�>�@�

/NZ�

$QWHLO�>�@�

%XV�

$QWHLO�>�@�

:LQGULFKWXQJV�.ODVVHQ�

$QWHLO�>�@�

���� ����� ����� ���� ����

���� ����� ����� ���� �����

���� ����� ����� ����� �����

���� ����� ����� ����� �����

���� ����� ����� ����� �����

���� ���� ���� ����� ����

���� ���� ���� ����� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

�

%HL�GHQ�,PPLVVLRQVEHLWUlJHQ�LQ�$EKlQJLJNHLW�YRQ�GHU�:LQGULFKWXQJ��7DEHOOH�����VLQG�

GLH�9HUWHLOXQJHQ�I�U�3NZ¶V�XQG�/NZ¶V�ZLHGHU�DXV�GHQ�REHQ�JHQDQQWHQ�*U�QGHQ�IDVW�

JOHLFK�� 'DV� ,PPLVVLRQVPD[LPXP� ILQGHW� VLFK� KLHU� EHL� GHU� :LQGULFKWXQJ� ������ )�U�

GLHVH�:LQGULFKWXQJ�ZLUNW� VLFK�GHU�+HVVHQULQJ��GHU�QDFK�6�GHQ�]XU�$XWREDKQ� I�KUW��

DOV�EHVRQGHUV�VWDUNH�4XHOOH�DXV��'LH�+lXILJNHLWVYHUWHLOXQJ�I�U�%XVVH�IROJW�VWlUNHU�GHU�

9HUWHLOXQJ� GHU� :LQGULFKWXQJ�� 'LH� UHODWLY� JU|�WHQ� :HUWH� ILQGHQ� VLFK� EHL� GHQ�

:LQGULFKWXQJHQ� ����� XQG� ������ +LHU� ELOGHQ� VLFK� LQVEHVRQGHUH� GLH� 6WUD�H�

0DULHQEDGHU� 3ODW]� VRZLH� GHU� %DKQKRIVEHUHLFK� DOV� PD�JHEOLFKH� 4XHOORUWH� DE�� (LQ�
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VLFKWEDUHU� (LQIOXVV� GHV� GLFKWHQ� %XVYHUNHKUV� XP� GDV� .XUKDXV� KHUXP� LVW� EHL� GHU�

JHJHEHQHQ�:LQGULFKWXQJVYHUWHLOXQJ�DP�0HVVRUW�KLQJHJHQ�QLFKW�IHVW]XVWHOOHQ��

�

������ =XVDPPHQIDVVHQGH�%HPHUNXQJHQ�
$P�0HVVRUW�GHV�PRELOHQ�/DERUV�GHV�,(.���LP�.XUSDUN�VWDPPW�GHU�+DXSW�%HLWUDJ�]X�

GHQ� 12[�.RQ]HQWUDWLRQHQ��� DXV� GHP� 6WUD�HQYHUNHKU�� 'DEHL� ]HLJW� VLFK�� GDVV� GHU�

VWDUN�EHIDKUHQH�+HVVHQULQJ�±�KLHU�EHVRQGHUV�EHL�6�GZLQG�±�GLH�ZHVHQWOLFKH�4XHOOH�

GDUVWHOOW�� $EHU� DXFK� GLH� UHODWLY� JHULQJH� 9HUNHKUVLQWHQVLWlW� DXI� GHU� .DLVHU�)ULHGULFK�

3URPHQDGH�LVW�PLW�LKUHP�(LQIOXVV�VLFKWEDU����

'HU� %XVYHUNHKU� KDW� VHLQH� K|FKVWHQ� %HLWUlJH� EHL� 6�G�6�GZHVWZLQG�� +LHU� NRPPHQ�

LQVEHVRQGHUH� GHU� %DKQKRIVEHUHLFK� XQG� GHU� 0DULHQEDGHU� 3ODW]� DOV� 4XHOOHQ� ]XP�

7UDJHQ���

0HWHRURORJLVFK� VSLHOHQ� LQVEHVRQGHUH� ,QYHUVLRQVODJHQ� HLQH� ZLFKWLJH� 5ROOH�� 'D� LQ�

GLHVHU� 8QWHUVXFKXQJ� DXI� HLQHU� *DQ]MDKUHV�6WDWLVWLN� GHU� PHWHRURORJLVFKHQ� *U|�HQ�

EHUXKW�� NRQQWH� QLFKW� QDFK� 6RPPHU� XQG� :LQWHU� GLIIHUHQ]LHUW� ZHUGHQ�� 'LH� LP�

-DKUHVYHUODXI� VWlUNVWHQ� ,QYHUVLRQHQ� ELOGHQ� VLFK� PHLVW� LQ� VRPPHUOLFKHQ�

+RFKGUXFNJHELHWHQ� GXUFK� QlFKWOLFKH� $XVVWUDKOXQJ�� ,P� 6RPPHU� JHKW� GLH� 6RQQH�

EHUHLWV�LQ�GHQ�IU�KHQ�0RUJHQVWXQGHQ�DXI�XQG�GXUFK�GLH�6RQQHQHLQVWUDKOXQJHQ�O|VHQ�

VLFK� GLH� ,QYHUVLRQHQ� LQ� GHU� 5HJHO� UHODWLY� UDVFK� DXI�� VR� GDVV� KLHU� GHU� (LQIOXVV� YRQ�

,QYHUVLRQHQ� LP�%HUXIVYHUNHKU�HKHU�UHGX]LHUW�VHLQ�G�UIWH�� ,QYHUVLRQHQ� LP�:LQWHU�VLQG�

PHLVW�QLFKW�VR�VWDUN�DXVJHSUlJW�ZLH� LP�6RPPHU�� O|VHQ�VLFK�DEHU�HUVW�VSlW�DXI�XQG�

VLQG�GDKHU�I�U�,PPLVVLRQHQ�GXUFK�GHQ�%HUXIVYHUNHKU�YRQ�JU|�HUHU�%HGHXWXQJ��

,P� $EVFKQLWW� ���� NRQQWH� H[SHULPHQWHOO� JH]HLJW� ZHUGHQ�� GDVV� GHU� ORNDOH� %HLWUDJ� DQ�

GHQ� 6WLFNR[LGNRQ]HQWUDWLRQHQ� GHQ� GHV� JUR�UlXPLJHQ� 6WLFNR[LG�+LQWHUJUXQGHV� XP�

GHQ�)DNWRU���±����EHUVWHLJW��

$XV� GLHVHP� *UXQGH� ZXUGHQ� LQ� GHU� KLHU� YRUOLHJHQGHQ� QXPHULVFKHQ� 6WXGLH�

JUR�UlXPLJH�+LQWHUJUXQGNRQ]HQWUDWLRQHQ�YRQ�12[� �QLFKW�PLW�HLQJHUHFKQHW��VRQGHUQ�

GHUHQ�%HLWUDJ�HUVW�EHL�GHU�.DONXODWLRQ�GHU�12[�(QWODVWXQJVSRWHQ]LDOH��YJO��$EVFKQLWW�

���(PSIHKOXQJHQ��H[SOL]LW�EHU�FNVLFKWLJW���

��������������������������������������������
���=XP�9HUKlOWQLV�12��12[�DP�0HVVRUW�Ä.XUSDUN³�YJO��GLH�$XVI�KUXQJHQ�LQ�)X�QRWH�����



�

�

���(PSIHKOXQJHQ�

��� (PSIHKOXQJHQ�
��� ,Q� GHU� KLHU� YRUOLHJHQGHQ� 6WXGLH� ZXUGH� QDFKJHZLHVHQ�� GDVV� GHU�

6WUD�HQYHUNHKU� LQ� GHU�.XUVWDGW�%DG�+RPEXUJ� GHU� EHL�:HLWHP�GRPLQLHUHQGH�

9HUXUVDFKHU� GHU� EHREDFKWHWHQ� 12��.RQ]HQWUDWLRQV�hEHUVFKUHLWXQJHQ� ������

�J�P��DOV�-DKUHVPLWWHO�I�U�������*UHQ]ZHUW������J�P����DP�0HVVRUW�Ä.XUSDUN³�

LVW��'D�GHU�ORNDOH�12��%HLWUDJ�GHU�6WDGW�GHQ�GHV�UHJLRQDOHQ�12��(LQWUDJV�XP�

PHKU�DOV�HLQHQ�)DNWRU�]ZHL��EHUVFKUHLWHW��LVW�HV�P|JOLFK��PLW�ORNDOHQ�6WLFNR[LG�

5HGXNWLRQVPD�QDKPHQ� HLQH� QDFKKDOWLJH� 6HQNXQJ� GHV� 12��/DQJ]HLWPLWWHOV�

GHV� NULWLVFK� EHODVWHWHQ� 0HVVRUWHV� Ä.XUSDUN³� ]X� HUUHLFKHQ�� :HJHQ� GHU��

%HGHXWXQJ� GHV� 6WUD�HQYHUNHKUV� DOV� GRPLQLHUHQGH� ORNDOH� 6WLFNR[LG�4XHOOH�

ZLUG� HPSIRKOHQ�� VLFK� EHL� GHQ� 5HGXNWLRQVPD�QDKPHQ� DXI� GHQ� %HUHLFK� GHV�

6WUD�HQYHUNHKUV�]X�NRQ]HQWULHUHQ����

�

��� (V� NRQQWH� JH]HLJW� ZHUGHQ�� GDVV� GLH� %DG� +RPEXUJHU� 6WDGWEXVVH� LP� 0LWWHO�

HLQHQ�$QWHLO� DP� ORNDOHQ�12[�%HLWUDJ�DXV�GHP�6WUD�HQYHUNHKU� YRQ������DP�

0HVVRUW� Ä.XUSDUN³� EHVLW]HQ�� 'HU� $XVWDXVFK� GHU� JHJHQZlUWLJHQ� %DG�

+RPEXUJHU�%XVIORWWH��(852���$EJDVQRUP��JHJHQ�HQWVSUHFKHQGH�)DKU]HXJH�

PLW� (852���1RUP� VROOWH� ]X� HLQHU� 5HGXNWLRQ� GHU� 12��-DKUHVPLWWHO� DP�

0HVVSODW]� Ä.XUSDUN³� LQ� +|KH� YRQ� ����� �� � I�KUHQ�� 'LHVHU� :HUW� VHW]W� VLFK�

]XVDPPHQ� DXV� GHP� PRGHOOLHUWHQ� $QWHLO� GHU� 6WDGWEXVVH� DP� ORNDOHQ� 12[�

9HUNHKUVEHLWUDJ�LQ�+|KH�YRQ�������GHU�JHIXQGHQHQ�$QWHLOVYHUWHLOXQJ�I�U�12[�

�YJO�� 7DE�� ��� �ORNDO�UHJLRQDO� YRQ� � � E]Z�� � �� XQG� GHP�

JHIXQGHQHQ� 12[�(LQVSDUSRWHQ]LDO� YRQ� HLQHP� )DNWRU� �� EHLP� :HFKVHO� YRQ�

(852���%XVVHQ�KLQ�]X�HPLVVLRQVlUPHUHQ�(852���%XVVHQ��%HLP�$XVWDXVFK�

GHU�%XVIORWWH�ZLUG�VRPLW�HLQ�12[�(QWODVWXQJVSRWHQ]LDO��6WDGWEHLWUDJ�YRQ�������

��������������������������������������������
��� 'D� I�U� GLH� EHLGHQ� DQGHUHQ� UHOHYDQWHQ� 0HVVRUWH� Ä3DXO�(KUOLFK�.OLQLN³� �2UWV]HQWUXP�� XQG� Ä.DLVHU�

)ULHGULFK�3URPHQDGH³� �9HUNHKUV]HQWUXP��NHLQH�hEHUVFKUHLWXQJHQ�GHU� MHZHLOLJHQ�/DQJ]HLW�5LFKWZHUWH�

EHREDFKWHW� ZXUGHQ�� NRQ]HQWULHUHQ� VLFK� GLH�9RUVFKOlJH� I�U�5HGXNWLRQVPD�QDKPHQ� DXI� GHQ�0HVVRUW�

Ä.XUSDUN³�� ,P�hEULJHQ� LVW� I�U� GLH�0HVVRUWH�2UWV]HQWUXP�XQG�9HUNHKUV]HQWUXP�ZHJHQ� LKUHU�JU|�HUHQ�

1lKH� ]XP� IOLH�HQGHQ� 9HUNHKU� HLQ� ]XPLQGHVW� JOHLFKJHZLFKWLJHU� %HLWUDJ� GXUFK� YHUNHKUOLFKH�

0D�QDKPHQ�]X�HU]LHOHQ��

�
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12[�5HGXNWLRQ� GHU� (852���%XVVH�� )DNWRU� ��� YRQ� ��� �� I�U� GHQ� NULWLVFKHQ�

0HVVSODW]�Ä.XUSDUN³�NDONXOLHUW��

�

��� (V� NRQQWH� JH]HLJW� ZHUGHQ�� GDVV� HLQH� 6SHUUXQJ� GHU� .DLVHU�)ULHGULFK�

3URPHQDGH�I�U�GHQ�3NZ�9HUNHKU� LP�%HUHLFK�]ZLVFKHQ�.LVVHOOHII�6WUDVVH�XQG�

6HHGDPPZHJ� ]X� HLQHU� ZHLWHUHQ� 5HGX]LHUXQJ� GHU� 6WLFNR[LGNRQ]HQWUDWLRQHQ�

DP�0HVVRUW� Ä.XUSDUN³� LQ�+|KH�YRQ�FD������ I�KUW� �ZHQQ�PDQ�HLQH�5HGXNWLRQ�

GHU�12[�,PPLVVLRQHQ�YRQ�������EHL�HLQHP�3NZ�$QWHLO�YRQ�������YJO��7DEHOOH�

����DQVHW]W��

�

��� 1DFK� /DJH� GHU� 'LQJH� UHLFKHQ� GLH� LQ� 3XQNW� �� XQG� 3XQNW� �� HPSIRKOHQHQ�

0D�QDKPHQ� PLW� HLQHP� (QWODVWXQJVSRWHQ]LDO� LQ� +|KH� YRQ� FD�� ��� �� GHU]HLW�

DXV�� XP� GDPLW� HLQH� KLQUHLFKHQGH� 5HGXNWLRQ� GHV� 12��-DKUHVPLWWHOV� DP�

0HVVSODW]� Ä.XUSDUN³� ]X� HU]LHOHQ�� :HJHQ� GHU� EHREDFKWHWHQ� hEHUVFKUHLWXQJ�

GHV� 12��/DQJ]HLW�*UHQ]ZHUWHV� YRQ� �� �� �0HVVSHULRGH�� )HEU�� ����� ±� )HEU��

������ )=�-�OLFK�� E]Z�� ��� �� ��0HVVSHULRGH�� ��� ���� ����� ±� ���� ���� � �������

5HVXOWDWH� GHU�':'�0HVVXQJHQ� >':'�� ����@��ZHUGHQ�DOOHUGLQJV� ]XVlW]OLFKH�

IODQNLHUHQGH�0D�QDKPHQ�HPSIRKOHQ��

D�� 5HJHOPl�LJH� (PLVVLRQVNRQWUROOH� GHU� LQ� %DG� +RPEXUJ� YHUZHQGHWHQ�

+HL]XQJVDQODJHQ� XQG� )RUWI�KUXQJ� GHU� 6XEYHQWLRQLHUXQJ� GHV�

$XVWDXVFKHV�lOWHUHU�$QODJHQ��(LQ�1XW]HQ�GLHVHU�0D�QDKPH� I�U� GDV�

12��-DKUHVPLWWHO� G�UIWH� VLFK� LQ� �EHUVFKDXEDUHP�5DKPHQ�KDOWHQ��GD�

GHU� %HLWUDJ� GHU� +HL]XQJVDQODJHQ� DQ� GHQ� 6WLFNR[LGHPLVVLRQHQ� ZHLW�
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