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'LH�YRUOLHJHQGH�0DVWHUDUEHLW�JLEW�]XQlFKVW�HLQHQ�hEHUEOLFN��EHU�GLH�(QWZLFNOXQJ�XQG�GHQ�6WDWXV�

TXR� KLQVLFKWOLFK� YRUKDQGHQHU� /XIWTXDOLWlWVULFKWOLQLHQ� LP� LQWHUQDWLRQDOHQ� XQG� QDWLRQDOHQ�

SROLWLVFKHQ�.RQWH[W��'DEHL�ZLUG�GLH�+DQGOXQJVQRWZHQGLJNHLW�YLHOHU�6WlGWH�XQG�.RPPXQHQ�]XU�

5HGX]LHUXQJ�GHU�/XIWVFKDGVWRIIEHODVWXQJ�GHXWOLFK��GD�]XP�HLQHQ�EXQGHVZHLW�6WlGWH�H[LVWLHUHQ��

GLH�GLH�YRUJHJHEHQHQ�LQQHUVWlGWLVFKHQ�(8�*UHQ]ZHUWH�QLFKW�HLQKDOWHQ�XQG�]XP�DQGHUHQ�HEHQ�

MHQH�*UHQ]ZHUWH�LPPHU�ZHLWHU�JHVHQNW�ZHUGHQ��0LW�GHP�)RNXV�DXI�0D�QDKPHQ�EH]�JOLFK�GHV�

9HUNHKUVVHNWRUV��GHU�QDFKZHLVOLFK�HLQHQ�*UR�WHLO�GHU�/XIWVFKDGVWRIIEHODVWXQJ�LQ�,QQHQVWlGWHQ�

YHUXUVDFKW��ZHUGHQ�0D�QDKPHQ�XQG�:LUNXQJHQ�YRQ��� *UHHQ &LW\ 3OlQHQ EHWURIIHQHU�6WlGWH�

XQWHUVXFKW�� (LQ� LQKDOWOLFKHU� .RQVHQV� XQWHU� GLHVHQ� VRJHQDQQWHQ� 0DVWHUSOlQHQ� EHVWHKW�

DQJHVLFKWV�HLQHV�3DUNUDXPPDQDJHPHQWV��HLQHV�GDPLW�RIW�HLQKHUJHKHQGHQ�3DUNOHLWV\VWHPV�XQG�

GHU�)|UGHUXQJ�GHV�8PZHOWYHUEXQGV�

'LH�6WDGW�6FKZHUWH�]lKOW�]X�GHQ�2UWHQ��LQ�GHQHQ�GHU�LQQHUVWlGWLVFKH�:HUW�GHV 6WLFNVWRIIGLR[LGV

VHLW�PHKUHUHQ�-DKUHQ GHQ�*UHQ]ZHUW��EHUVFKUHLWHW��'DUDXIKLQ�HUIROJW�GLH�(LQRUGQXQJ�GHU�6WDGW�

6FKZHUWH�XQWHU�GHQ�$VSHNWHQ�GHU�JHRJUDILVFKHQ�/DJH��GHU�XQWHU�DQGHUHP�GDGXUFK�EHGLQJWHQ�

YHUNHKUOLFKHQ� 6LWXDWLRQ� XQG� EHUHLWV� HUDUEHLWHWHU� 'HIL]LWH�� .RQ]HSWH� XQG� 0D�QDKPHQ�� 'LH�

$QDO\VH GLHVHU�8QWHUODJHQ�JHQHULHUW ZHLWHUH 0D�QDKPHQ��GLH�]XYRU�LQ�GHQ�*UHHQ &LW\ 3OlQHQ�

HUOlXWHUW�XQG�IROJOLFK�DXI�6FKZHUWH�XPJHVHW]W�ZHUGHQ��'DV�3DUNUDXPNRQ]HSW�VWHOOW�GHQ�HUVWHQ�

0D�QDKPHQEDXVWHLQ� GDU�� LQ� ZHOFKHP� GDV� GHU]HLWLJH� 3DUNUDXPDQJHERW� XQWHUVXFKW� XQG�

DXVJHZHUWHW� ZLUG�� $XI� GLHVHU� *UXQGODJH� ZXUGH� HLQ� .RQ]HSWYRUVFKODJ� ]XU� 2SWLPLHUXQJ� GHV�

3DUNUDXPDQJHERWV� LP� 8QWHUVXFKXQJVJHELHW� HUDUEHLWHW�� GHU� YRUQHKPOLFK� GHP� =LHO� GHU�

9HUNHKUVYHUPHLGXQJ�XQG�9HUNHKUVYHUODJHUXQJ�GLHQW��'DUDXI�DXIEDXHQG�ZLUG�LQ�HLQHP�]ZHLWHQ�

0D�QDKPHQEDXVWHLQ�HLQ�3DUNOHLWV\VWHP�YRUJHVWHOOW��'LH�$XVJDQJVVLWXDWLRQ�ZLUG�DQDO\VLHUW�XQG�

XQWHU�%HU�FNVLFKWLJXQJ�PRGHUQHU�WHFKQLVFKHU�0|JOLFKNHLWHQ�HLQ�QHXHV�3DUNOHLWV\VWHP�HUVWHOOW�

'HU� GULWWH� 0D�QDKPHQEDXVWHLQ� EHDUEHLWHW� GLH )|UGHUXQJ� GHV� 8PZHOWYHUEXQGV�� GLH� LQ GLH�

HLQ]HOQHQ� (OHPHQWH� )X�� XQG 5DGYHUNHKU� VRZLH |IIHQWOLFKHU� 3HUVRQHQQDKYHUNHKU� �g319�

XQWHUWHLOW� LVW��(V VLQG�VRZRKO�GLH�YRUKDQGHQHQ�'HIL]LWH�GLHVHU�)RUWEHZHJXQJVP|JOLFKNHLWHQ� LQ�

6FKZHUWH� KHUDXVJHDUEHLWHW�� ZRUDXV� VLFK� GLUHNW� (LQ]HOPD�QDKPHQ� DEOHLWHQ� ODVVHQ�� DOV� DXFK�

ZHLWHUH�0D�QDKPHQ�]XU�6WlUNXQJ�GLHVHU�0RELOLWlWVDOWHUQDWLYHQ� NRQ]HSWLRQHOO� GDUJHVWHOOW��$P�

(QGH�HLQHV�MHGHQ�0D�QDKPHQEDXVWHLQV�VLQG�3URJQRVHQ�GHV�:LUNXQJVSRWHQ]LDOV�JHVFKLOGHUW��

GLH� JU|�WHQWHLOV� KRKH� (LQVSDUSRWHQ]LDOH� GHU� 3NZ�)DKUOHLVWXQJ� XQG� ±(PLVVLRQHQ� YHUKHL�HQ�

ODVVHQ�

$EVFKOLH�HQG�ZHUGHQ�GLH�$UEHLW�XQG�YRU�DOOHP�GLH�EHDUEHLWHWHQ�0D�QDKPHQ�]XVDPPHQJHIDVVW�

XQG� OHW]WHUH� KLQVLFKWOLFK� GHV� (PLVVLRQVPLQGHUXQJVSRWHQ]LDOV�� $VSHNWV� GHU� QDFKKDOWLJHQ�

0RELOLWlW��ILQDQ]LHOOHQ�$XIZDQGV��=HLWKRUL]RQWV�VRZLH GHU�5HDOLVLHUEDUNHLW�LQ�6FKZHUWH�EHZHUWHW�
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7KLV�PDVWHU
V�WKHVLV�ILUVW�JLYHV�DQ�RYHUYLHZ�RI�WKH�GHYHORSPHQW�DQG�VWDWXV�TXR�ZLWK�UHJDUG�WR�

H[LVWLQJ� DLU� TXDOLW\� JXLGHOLQHV� LQ� DQ� LQWHUQDWLRQDO� DQG� QDWLRQDO� SROLWLFDO� FRQWH[W�� 7KH� QHHG� IRU�

DFWLRQ�LQ�PDQ\�FLWLHV�DQG�PXQLFLSDOLWLHV�WR�UHGXFH�DLU�SROOXWLRQ�EHFRPHV�FOHDU�EHFDXVH��RQ�WKH�

RQH�KDQG��WKHUH�DUH�FLWLHV�DFURVV�*HUPDQ\�WKDW�GR�QRW�FRPSO\�ZLWK�WKH�VSHFLILHG�LQQHU�FLW\�(8�

OLPLW�YDOXHV�DQG��RQ� WKH�RWKHU�KDQG�� WKRVH� OLPLW�YDOXHV�DUH�EHLQJ�FRQWLQXDOO\� UHGXFHG��:LWK�D�

IRFXV�RQ�PHDVXUHV�UHODWLQJ�WR�WKH�WUDQVSRUW�VHFWRU��ZKLFK�KDV�EHHQ�VKRZQ�WR�FDXVH�D�ODUJH�SDUW�

RI�DLU�SROOXWLRQ�LQ�LQQHU�FLWLHV��PHDVXUHV�DQG�HIIHFWV�RI����*UHHQ &LW\ 3ODQV�IRU�DIIHFWHG�FLWLHV�DUH�

H[DPLQHG��7KHUH�LV�D�FRQVHQVXV�RQ�WKH�FRQWHQW�RI�WKHVH�VR�FDOOHG�PDVWHU�SODQV�ZLWK�UHJDUG�WR�

SDUNLQJ�VSDFH�PDQDJHPHQW��D�SDUNLQJ�JXLGDQFH�V\VWHP� WKDW� LV�RIWHQ�DVVRFLDWHG�ZLWK� LW��DQG�

SUHGRPLQDQWO\�WKH�SURPRWLRQ�RI�WKH�HQYLURQPHQWDO�QHWZRUN��7KH�FLW\�RI�6FKZHUWH�LV�RQH�RI�WKH�

SODFHV�LQ�ZKLFK�WKH�LQQHU�FLW\�YDOXH�RI�QLWURJHQ�GLR[LGH�KDV�H[FHHGHG�WKH�OLPLW�YDOXH�IRU�VHYHUDO�

\HDUV��7KH�WRZQ�RI�6FKZHUWH�LV�WKHQ�FODVVLILHG�XQGHU�WKH�DVSHFWV�RI�LWV�JHRJUDSKLFDO�ORFDWLRQ��

WKH�WUDIILF�VLWXDWLRQ�UHVXOWLQJ�IURP�LW�DQG�GHILFLWV��FRQFHSWV�DQG�PHDVXUHV�WKDW�KDYH�DOUHDG\�EHHQ�

GHYHORSHG�� 7KH� DQDO\VHV� RI� WKHVH� GRFXPHQWV� UHYHDO� IXUWKHU� SRVVLEOH� PHDVXUHV� WKDW� ZHUH�

SUHYLRXVO\�H[SODLQHG�LQ�WKH�*UHHQ�&LW\�SODQV�DQG�FRQVHTXHQWO\�LPSOHPHQWHG�RQ�6FKZHUWH��7KH�

SDUNLQJ�VSDFH�FRQFHSW�UHSUHVHQWV�WKH�ILUVW�FRPSRQHQW�RI�PHDVXUHV�LQ�ZKLFK�WKH�FXUUHQW�SDUNLQJ�

VSDFH�RIIHU� LV�H[DPLQHG�DQG�HYDOXDWHG��2Q� WKLV�EDVLV��D�FRQFHSW�SURSRVDO� IRU�RSWLPL]LQJ� WKH�

SDUNLQJ�VSDFH�DYDLODEOH� LQ� WKH�VWXG\�DUHD�ZDV�GHYHORSHG��ZKLFK�SULPDULO\�VHUYHV� WKH�JRDO�RI�

WUDIILF�DYRLGDQFH�DQG�WUDIILF�VKLIWLQJ��%DVHG�RQ�WKLV��D�SDUNLQJ�JXLGDQFH�V\VWHP�LV�SUHVHQWHG��,Q�

WKLV�VHFRQG�PHDVXUH�PRGXOH��WKH�LQLWLDO�VLWXDWLRQ�LV�DOVR�DQDO\VHG�DQG��LQ�D�IXUWKHU�VWHS��D�QHZ�

SDUNLQJ�JXLGDQFH�V\VWHP�LV�FUHDWHG��WDNLQJ�PRGHUQ�WHFKQLFDO�SRVVLELOLWLHV�LQWR�DFFRXQW��7KH�WKLUG�

FRPSRQHQW�RI�PHDVXUHV�GHDOV�ZLWK�WKH�SURPRWLRQ�RI�WKH�HQYLURQPHQWDO�DOOLDQFH��ZKLFK�LV�GLYLGHG�

LQWR�WKH�LQGLYLGXDO�HOHPHQWV�RI�SHGHVWULDQ��ELF\FOH�DQG�ORFDO�SXEOLF�WUDQVSRUW��%RWK�WKH�H[LVWLQJ�

GHILFLWV�RI�WKHVH�PRELOLW\�RSWLRQV�LQ�6FKZHUWH�DUH�ZRUNHG�RXW��IURP�ZKLFK�LQGLYLGXDO�PHDVXUHV�

FDQ� EH� GHULYHG� GLUHFWO\�� DQG� IXUWKHU� PHDVXUHV� WR� VWUHQJWKHQ� WKHVH� PRELOLW\� DOWHUQDWLYHV� DUH�

FRQFHSWXDOO\�SUHVHQWHG��$W�WKH�HQG�RI�HDFK�PHDVXUH�PRGXOH��IRUHFDVWV�RI�WKH�SRWHQWLDO�LPSDFW�

DUH�SUHVHQWHG��ZKLFK�IRU�WKH�PRVW�SDUW�SURPLVH�KLJK�VDYLQJV�SRWHQWLDO�LQ�WHUPV�RI�FDU�PLOHDJH�

DQG�HPLVVLRQV��)LQDOO\�� WKH�ZRUN�DQG��DERYH�DOO�� WKH� LPSOHPHQWHG�PHDVXUHV�DUH�VXPPDUL]HG�

DQG�WKH�ODWWHU�LV�HYDOXDWHG�ZLWK�UHJDUG�WR�WKH�HPLVVLRQ�UHGXFWLRQ�SRWHQWLDO��DVSHFW�RI�VXVWDLQDEOH�

PRELOLW\��ILQDQFLDO�HIIRUW��WLPH�KRUL]RQ�DQG�SUDFWLFDELOLW\�LQ�6FKZHUWH�


