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8SD\D� XQWXN� PHQJXUDQJL� HPLVL� *5.� GDSDW� GLODNXNDQ� GHQJDQ�
PHQJNRQVHUYDVL�DJHQ�DJHQ�\DQJ�GDSDW�PHQ\HUDS NDUERQ GDQ�VDODK�VDWXQ\D�DGDODK�
HNRVLVWHP�SHVLVLU��.DUERQ�\DQJ�WHUVLPSDQ�GDODP�HNRVLVWHP�SHVLVLU�WHUVHEXW�DGDODK�
NDUERQ�ELUX�\DQJ�OHELK�HIHNWLI�GDULSDGD�NDUERQ�KLMDX��.DUERQ�ELUX�SDGD�HNRVLVWHP�
SHVLVLU�WHUGLUL�GDUL�WDQDPDQ�PDQJURYH��ODPXQ��GDQ�UDZD�SD\DX��QDPXQ�IRNXV�XWDPD�
SDGD�SHQHOLWLDQ�LQL�DGDODK�SDGD�WDQDPDQ�ODPXQ�

0HWRGH�SHQJDPELODQ�VDPSHO�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ LQL�DGDODK�
SXUSRVLYH�VDPSOLQJ SDGD�VHWLDS�MHQLV�GDQ�NHUDSDWDQ GL�ODSDQJDQ��6DPSHO NHUDSDWDQ
GLDPELO� GHQJDQ� PHQJJXQDNDQ� SORW� XNXUDQ� �� [� �� P�� NHPXGLDQ� GLRODK� XQWXN�
PHPEXDW�SHWD�MHQLV�GDQ�NHUDSDWDQ�WDQDPDQ�PHQJJXQDNDQ�NODVLILNDVL�PXOWLVSHNWUDO�
GDUL�FLWUD�6327���\DQJ�WHODK�GLNRUHNVL�VXQJOLQW�GDQ�NRORP�DLU��6DPSHO SHQJXMLDQ�
NDUERQ� GLODNXNDQ� GHQJDQ� PHQJDPELO� �� VSHVLPHQ� SDGD� WLDS� MHQLVQ\D GDQ� GLXML�
ODERUDWRULXP�GHQJDQ�PHWRGH�SHQJDEXDQ���/RVV�RQ�,JQLWLRQ��

-HQLV� ODPXQ� \DQJ� DGD� GL� .HSXODXDQ 3DUL� DGDODK� (QKDOXV� DFRURLGHV��
7KDODVVLD�KHPSULFKLL��GDQ�&\PRGRFHD�URWXQGDWD GHQJDQ�NDQGXQJDQ�NDUERQ�GDUL�
ELRPDVVD� DWDV� GDQ� EDZDK� SHUPXNDDQ� EHUWXUXW�WXUXW� DGDODK� ���� J&�WHJDNDQ�� �����
J&�WHJDNDQ�������J&�WHJDNDQ��'HQVLWDV�NDUERQ�(��DFRURLGHV DGDODK��������J&�P���
7��KHPSULFKLL VHMXPODK��������J&�P���GDQ�&��URWXQGDWD �������J&�P���6LPSDQDQ�
NDUERQ�GDUL�ELRPDVVD�SDGDQJ� ODPXQ�GL�.HSXODXDQ�3DUL� DGDODK������� WRQ�NDUERQ�
GHQJDQ�GHQVLWDV��������J&�P�� 1LODL�HNRQRPL�GDUL�VLPSDQDQ�NDUERQ�SDGDQJ�ODPXQ�
GL�.HSXODXDQ�3DUL�DGDODK 86����������� DWDX�5S����������������
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(IIRUWV�WR�UHGXFH�*+*�HPLVVLRQV�FDQ�EH�GRQH�E\�FRQVHUYLQJ�DJHQWV�WKDW�FDQ�
VHTXHVWUDWH�FDUERQ DQG�RQH�RI�WKHP�LV�FRDVWDO�HFRV\VWHP��6WRUHG�FDUERQ�LQ�FRDVWDO�
HFRV\VWHP�LV�FDOOHG�EOXH�FDUERQ ZKLFK�LV�PRUH�HIIHFWLYH�WKDQ�JUHHQ�FDUERQ��%OXH�
&DUERQ LQ�FRDVWDO�HFRV\VWHPV�FRQVLVWV�RI�PDQJURYH��VHDJUDVV�DQG�WLGDO�PDUVK��EXW�
WKH�PDLQ�IRFXV�RI�WKLV�UHVHDUFK�LV�VHDJUDVV�

7KH�PHWKRG�WR�WDNH�VKRRW�GHQVLW\�VDPSOH�LQ�WKLV�VWXG\�LV�SXUSRVLYH�VDPSOLQJ�
RQ�HDFK�VSHFLHV DQG�GHQVLW\��6KRRW�GHQVLW\�VDPSOHV�ZHUH�WDNHQ�XVLQJ���[���P�SORW��
WKHQ LW SURFHVVHG WR�PDNH� WKH� VSHFLHV�PDS�DQG� GHQVLW\�PDS�XVLQJ�PXOWLVSHFWUDO�
FODVVLILFDWLRQ�IURP�6327���LPDJHV�WKDW�KDYH�EHHQ�FRUUHFWHG��VXQJOLQW�DQG�ZDWHU�
FROXPQ���&DUERQ�WHVWLQJ�VDPSOH LV�GRQH�E\�WDNLQJ���VSHFLPHQV RQ HDFK�VSHFLHV�DQG�
WHVWHG�ZLWK�/RVV�RQ�,JQLWLRQ�PHWKRG�

6HDJUDVV� VSHFLHV� LQ� 3DUL� ,VODQG� DUH� (QKDOXV� DFRURLGHV�� 7KDODVVLD�
KHPSULFKLL��DQG�&\PRGRFHD�URWXQGDWD��7KHLU FDUERQ�FRQWHQW�RI�DERYH�DQG�EHORZ�
VXUIDFH�ELRPDVV�VXFFHVVLYHO\��DUH�����J&�VKRRW�������J&�VKRRW�������J&�VKRRW��7KH�
FDUERQ�GHQVLW\�RI�(��DFRURLGHV LV��������J&�P���7�KHPSULFKLL�LV��������J&�P���DQG�
&��URWXQGDWD�LV��������J&�P�� &DUERQ�VWRUDJH�IURP�VHDJUDVV EHG ELRPDVV�LQ�3DUL�
,VODQG�LV�������WRQV FDUERQ�DQG�WKH�GHQVLW\�LV��������J&�P�� (FRQRPLF�YDOXH�IURP�
FDUERQ� VWRUDJH� LQ� 3DUL� ,VODQG¶V� VHDJUDVV� PHDGRZ� LV� 86�� ���������� RU� 5S��
���������������
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