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��'RVHQ�)DNXOWDV�*HRJUDIL�8*0
(PDLO���FDK\DGLXQM#\DKRR�FRP

$%675$&7
*URZLQJ�SRSXODWLRQ�KDYH�DQ�LPSDFW�RQ�WKH�VWUDWHJ\�RI� IXOILOOPHQW�WKH�ZDWHU�QHHG�DQG�

GHJUDGDWLRQ� RI� JURXQGZDWHU� TXDOLW\� LQ� -DNDUWD�� HVSHFLDOO\� LQ� IOXYLRPDULQH� ODQGIRUPV� LQ�
-DNDUWD��7KH�SXUSRVH�RI� WKLV� VWXG\�ZDV� WR�GHWHUPLQH� WKH� FRQGLWLRQ�RI�ZHOOV�DQG�FUHDWH�D�
PRGHO� RI� JURXQGZDWHU� IORZ� GLUHFWLRQ� RQ� IOXYLRPDULQH� ODQGIRUPV� EDVHG� RQ� WKH� VHDVRQ��
0HWKRGV� LQ� WKLV� UHVHDUFK� VWXG\� LQFOXGH� WKUHH� PDLQ� DVSHFWV�� QDPHO\� SRSXODWLRQ��
FKDUDFWHULVWLFV�RI�WKH�REMHFW�XQGHU�VWXG\��DQG�DQDO\VLV��7KH�SRSXODWLRQ�LQ�WKLV�VWXG\�XVLQJ�
��� JURXQGZDWHU� ZHOOV� VDPSOH� UHSUHVHQWDWLYH� RI� WKH� SRSXODWLRQ�� 5HODWLQJ� WR� WKH�
FKDUDFWHULVWLFV�RI�WKH�REMHFW�XQGHU�VWXG\��WKLV�VWXG\�XVLQJ�D�VXUYH\�PHWKRG��7KH�VXUYH\�LV�D�
VDPSOH� VXUYH\� RQ� ZHOOV� SRSXODWLRQ� ZKR� VWLOO� XVH� XQFRQILQHG� JURXQGZDWHU�� $ERXW� GDWD�
DQDO\VLV��WKHQ�LQ�WKLV�VWXG\�XVHG�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�DSSURDFKHV�WR�WKH�PRGHOLQJ�RI�
WKH�JURXQGZDWHU�IORZ�GLUHFWLRQ�XVLQJ�WKH�,QYHUVH�'LVWDQFH�:HLJKWHG��,':��LQ�$UF*,6��

7KH�UHVXOWV�VKRZHG�WKDW�WKH�XQFRQILQHG�JURXQGZDWHU�ZHOOV�LQ�WKH�VWXG\�DUHD�FRQVLVWHG�
RI�GXJ�ZHOOV�DQG�SDQWHN�ZHOOV�� ,W� LV�JHQHUDOO\�NQRZQ� WKDW�JURXQGZDWHU� OHYHOV� LQ� WKH� UDLQ\�
VHDVRQ�DUH�KLJKHU�WKDQ�WKH�GU\�VHDVRQ�ZLWK�D�GHSWK�RI�JURXQGZDWHU�OHYHO�LQ�WKH�GU\�VHDVRQ�
WR�EH�GHHSHU�WKDQ�WKH�UDLQ\�VHDVRQ��0RVW�RI�WKH�JURXQGZDWHU�OHYHO�LQ�RUJDQLF�VHWWOHPHQWV�LQ�
WKH�VWXG\�DUHD� LV�EHORZ�VHD� OHYHO��ZKHUHDV� LQ�SODQQHG�VHWWOHPHQWV� LV�UDUHO\� IRXQG�SHRSOH�
ZKR�XVH�JURXQGZDWHU��7KH�GHSWK�RI�XQFRQILQHG�JURXQGZDWHU�ZHOO� OHVV� WKDQ����P�ZLWK�D�
WKLFNQHVV� RI� ZDWHU� RQ� WKH� ZHOOV� LQ� WKH� UDLQ\� VHDVRQ� DUH� WKLFNHU� WKDQ� WKH� GU\� VHDVRQ��
*URXQGZDWHU�IORZ�GLUHFWLRQ�DORQJ�WKH�QRUWK�FRDVW�RI�FHQWUDO�DQG�ZHVWHUQ�SDUWV�OLNHO\�WR�OHDG�
WR�WKH�PDLQODQG��ZKLOH�WKH�VRXWKHUQ�SDUW�KDV�D�JURXQGZDWHU�IORZ�WKDW�LV�OLNHO\�WR�OHDG�WR�WKH�
1RUWK�

.H\ZRUGV��)OXYLRPDULQH�/DQGIRUPV�,Q�-DNDUWD��8QFRQILQHG�*URXQGZDWHU��
*URXQGZDWHU�)ORZ�'LUHFWLRQ

3(1'$+8/8$1
/HWDN� -DNDUWD� \DQJ� EHUDGD� GL� WHSL�

SDQWDL� GHQJDQ� ODXW� \DQJ� GDSDW� GLOD\DUL��
GDQ� KLQWHUODQG \DQJ� UHODWLI� WLGDN�
PHQ\DMLNDQ� KDPEDWDQ�KDPEDWDQ� ILVLNDO�
\DQJ� EHUDUWL�� .RQVHNXHQVL� NHUXDQJDQ�
\DQJ�PXQFXO�DGDODK�DGDQ\D�NHVHPSDWDQ�
EHUNHPEDQJ� VHFDUD� VSDVLDO� NH� VHJDOD�
DUDK� \DQJ� VHLPEDQJ�� QDPXQ� NDUHQD�
DGDQ\D� SHPEDWDV� WXEXK� SHUDLUDQ� \DQJ�
EHUXSD� WHOXN�GL�EDJLDQ�XWDUD�PDND�SDGD�
EDJLDQ� WHUVHEXW� MHODV� DNDQ� WHUJDQJJX�

VHKLQJJD� SHUNHPEDQJDQ� KRUL]RQWDO�
VHQWULIXJDO� DNDQ� WHUKHQWL�� (NVSUHVL�
NHUXDQJDQ� \DQJ� VHKDUXVQ\D� EHUEHQWXN�
EXODW� LGHDO� WHUSRWRQJ� SDGD� EDJLDQ� LQL�
VHKLQJJD� DNDQ� WHUEHQWXN� VHEXDK�
HNVSUHVL� VSDVLDO� VHSHUWL� NLSDV� �<XQXV��
������

0HQXUXW� *XQDZDQ� �������� EDKZD�
���� ZLOD\DK� -DNDUWD� EHUDGD� GL� EDZDK�
SHUPXNDDQ� DLU� ODXW� GDQ� EHUEHQWXN� UDZD�
SDQWDL� VHKLQJJD� VDQJDW� PHPXQJNLQNDQ�
XQWXN� WHUMDGLQ\D� EDQMLU�� 3HPDQIDDWDQ�
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UXDQJ� NRWD� GHQJDQ� SHPEDQJXQDQ� ILVLN�
GDQ� SHQLQJNDWDQ� MXPODK�SHQGXGXN� \DQJ�
VLJQLILNDQ� MXJD� GDSDW� PHPSHQJDUXKL�
SHULRGH� XODQJ� ZLOD\DK� \DQJ� GLODQGD�
EDQMLU�� /DKDQ� \DQJ� WRSRJUDILQ\D�
VHEHQDUQ\D� WLGDN� FRFRN� XQWXN� PHQMDGL�
ZLOD\DK� WHUEDQJXQ� GDQ� GLWHWDSNDQ�
VHEDJDL� ODKDQ� EDVDK� \DQJ� GLJXQDNDQ�
XQWXN� PHQDPSXQJ� DLU� VHZDNWX� EDQMLU�
VHMDN� WDKXQ� ����� NLQL� WHODK� GLEDQJXQ�
XQWXN� EHUEDJDL� NHSHUOXDQ� NRWD�� 6LVWHP�
NDQDO� WLGDN� EHUKDVLO� NDUHQD� WRSRJUDIL�
-DNDUWD� \DQJ� GDWDU� VHKLQJJD� DLU� WLGDN�
GDSDW�PHQJDOLU�VHFDUD�JUDYLWDVL��$GDQ\D�
VHGLPHQWDVL� OXPSXU� MXJD� PHQ\HEDENDQ�
DOLUDQ� DLU�PHQMDGL� WLGDN� ODQFDU�� VHKLQJJD�
SHPEDQJXQDDQ� NDQDO� KDQ\D� EHUVLIDW�
PHQDQJJXODQJL�EDQMLU�VHFDUD�VHVDDW�

%HQWXNODKDQ� IOXYLRPDULQ� WHUEHQWXN�
ROHK� JDEXQJDQ� GDUL� SURVHV� IOXYLDO� GDQ�
PDULQ�� %HQWXNODKDQ� IOXYLRPDULQ�
PHUXSDNDQ� VXDWX� PRUIRORJL� SHUPXNDDQ�
%XPL�\DQJ�JHQHWLNDQ\D�VDQJDW�GL�NRQWURO�
ROHK� DGDQ\D� WHQDJD� HNVRJHQ� �&ROOLQV�
(QJOLVK�'LFWLRQDU\�� �������0HQXUXW�1RRU�
�������� EDKZD� WHQDJD� HNVRJHQ� DGDODK�
WHQDJD� \DQJ� EHUDVDO� GDUL� OXDU� %XPL�
VHSHUWL� VLQDU� 0DWDKDUL� GDQ� JD\D� WDULN�
JUDYLWDVL� \DQJ� PHQJKDVLONDQ� EHUEDJDL�
PDFDP� SURVHV� VHSHUWL� SHQJXDSDQ��
KXMDQ�� DQJLQ�� GDQ� JHORPEDQJ� ODXW��
7HQDJD� HNVRJHQ� MXJD� GLNHQDO� VHEDJDL�
WHQDJD� GHVWUXNVLRQDO� �GHVWUXFWLRQDO��
NDUHQD� PHQJXEDK� EHQWXN� PXND� EXPL�
GHQJDQ� FDUD� SHODSXNDQ�� HURVL� �PDVV�
ZDVWLQJ�� GDQ� VHGLPHQWDVL�� 3DGD�
EHQWXNODKDQ� IOXYLRPDULQ�SURVHV� HNVRJHQ�
\DQJ�VDQJDW�PHQGRPLQDVL�DGDODK�SURVHV�
IOXYLDO� GDQ� SURVHV� PDULQ�� %HQWXNODKDQ�
IOXYLRPDULQ� GL� -DNDUWD� WHUOHWDN� GL� EDJLDQ�
8WDUD�-DNDUWD�

9HUVWDSSHQ� ������� PHQJDWDNDQ�
EDKZD� SHUNHPEDQJDQ� GDWDUDQ� UHQGDK�
-DNDUWD� WHODK� WHUMDGL� ������ WDKXQ� \DQJ�
ODOX�� $QJND� WHUVHEXW� GLKLWXQJ�
EHUGDVDUNDQ� NHFHSDWDQ� SHQJHQGDSDQ�

OXPSXU� GL� WHSL� SDQWDL� GDQ� EHUGDVDUNDQ�
VWUDWLJUDIL� GDUL� GDWDUDQ� NLSDV� \DQJ�
EHUDVDO� GDUL� ]DPDQ� +RORVHQ� 7XD� GDQ�
7HQJDK�� 'DWDUDQ� DOXYLDO� SDQWDL�
PHUXSDNDQ� GDHUDK� \DQJ� PHPSXQ\DL�
VWUXNWXU� KRUL]RQWDO�� GDQ� WHUMDGL� NDUHQD�
KDVLO� SHQJHQGDSDQ� PDWHULDO� GL� SDQWDL�
ODXW��

'DWDUDQ� -DNDUWD� VHFDUD�
JHRPRUIRORJL� GLJRORQJNDQ� NH� GDODP�
GDWDUDQ� DOXYLDO� SDQWDL� GDQ� VXQJDL��
:LOD\DK� -DNDUWD� PHPSXQ\DL� EHQWDQJ�
DODP� GDWDU�� VXQJDL� EHUPHDQGHU�� \DQJ�
VHEHOXPQ\D� PHUXSDNDQ� GDHUDK� GDWDUDQ�
UDZD��EDLN� UDZD�SDQWDL�� ODJXQD��DWDXSXQ�
UDZD� EHODNDQJ� DNLEDW� OLPSDVDQ� \DQJ�
PHODPSDXL� WDQJJXO� DODP�� 'DWDUDQ�
UHQGDK� DOXYLDO� -DNDUWD� PHPLOLNL� VLVWHP�
SHUDLUDQ� \DQJ� EHUDUDK� UDGLDO� VHSHUWL�
NLSDV� VHEDJDL� FLUL� GDUL� SHUDLUDQ� JXQXQJ�
DSL� PXGD�� 'DWDUDQ� DOXYLDO� VHNLWDU� 7HOXN�
-DNDUWD� GLSHQJDUXKL� ROHK� SHUXEDKDQ�
EHUXODQJNDOL� GDUL� PXDUD� � 6XQJDL��
&LVDGDQH� GDQ� &LWDUXP� GDQ� ROHK�
SHPEHQWXNDQ� EHWLQJ� JLVLN� \DQJ� VHODQJ�
VHOLQJ �LQWHUPLWWHQW�� GLVHEDENDQ� ROHK�
SHULRGH�GDUL�DQJLQ�GL�SDQWDL�GL�DWDV�UDWD�
UDWD� \DQJ� PHQ\HUWDL� SHUJDQWLDQ�
SHQXUXQDQ� PXND� DLU� ODXW�� .RQGLVL�
WHUVHEXW� PHQJDNLEDWNDQ� -DNDUWD� UDZDQ�
WHUKDGDS�EDQMLU�GDQ�SHQJJHQDQJDQ��

6HEDJLDQ� EHVDU� SHQGXGXN�
SHUNRWDDQ� PHQJDPELO� DLU� XQWXN�
NHEXWXKDQ� VHKDUL�KDUL� GDUL� DLU� WDQDK�
EHEDV� GHQJDQ� PHPEXDW� VXPXU� \DQJ�
GDSDW� EHUEHQWXN� VXPXU� JDOL� DWDX� VXPXU�
SDQWHN�� DLU� 3$0� GDQ� DLU� WDQDK� GDODP�
�VXPXU� ERU��� 3HQJJXQDDQ�DLUWDQDK� DNDQ�
WHUXV� EHUNHPEDQJ� GDQ� PHQLQJNDW�
VHMDODQ� GHQJDQ� SHUNHPEDQJDQ�
SHUNRWDDQ�� 6HLULQJ� GHQJDQ�
SHUNHPEDQJDQ�SHUNRWDDQ�WHUVHEXW��PDND�
SHUPDVDODKDQ� DLU� MXJD� PHQLQJNDW� EDLN�
GDUL� VHJL� NXDQWLWDV� PDXSXQ� NXDOLWDVQ\D��
$SDELOD� GLWLQMDX� GDUL� VHJL� NXDQWLWDV� DLU�
WDQDK� WHUMDGL� SHQXUXQDQ�PXND� DLU� WDQDK�
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GDQ�FDGDQJDQ�DLU�WDQDK��VHGDQJNDQ�GDUL�
VHJL NXDOLWDV�DLU� WDQDK� WHUMDGL�SHUXEDKDQ�
NXDOLWDV� DLU� GDQ� SHQ\XVXSDQ� DLU�
EHUJDUDP� NH� GDUDWDQ� GL� GDHUDK� SDQWDL��
2OHK� NDUHQD� LWX�� SHQJJXQDDQ� DLU� WDQDK�
VHFDUD� EHUOHELKDQ� GL� SHUNRWDDQ� DNDQ�
PHQ\HEDENDQ�PDVDODK�NHWHUVHGLDDQ�DLU��
NHUXVDNDQ� WDQDK�� NHUXVDNDQ� OLQJNXQJDQ�
GDQ� SHQFHPDUDQ�� �0DUWRSR�� ������
6XGDUPDGML��������

%HUWDPEDKQ\D� MXPODK� SHQGXGXN�
EHUGDPSDN� MXJD� WHUKDGDS� VWUDWHJL�
SHPHQXKDQ� NHEXWXKDQ� DLU� EHUVLK�
PDV\DUDNDW� VHUWD�SHQXUXQDQ�NXDOLWDV�DLU�
WDQDK�GL�-DNDUWD��%HUGDVDUNDQ�SHQHOLWLDQ�
SDGD�WDKXQ������GLNHWDKXL�EDKZD�VHODLQ�
SHQ\XVXWDQ� VXPEHU� DLU� WDQDK��
PDV\DUDNDW� MXJD� PHQJKDGDSL� PDVDODK�
SHQFHPDUDQ� DLU� EDNX�� %DKNDQ� GL� '.,�
-DNDUWD� LQVWUXVL� DLU� ODXW� VXGDK� VDPSDL�
-DODQ� -HQGHUDO�6XGLUPDQ�� -DNDUWD�3XVDW�
�6HWLDZDQ�HW�DO���������

3HQHOLWLDQ� SDGD� WDKXQ� EHULNXWQ\D�
GLNHWDKXL� EDKZD� WHUMDGL� SHQXUXQDQ�
NXDOLWDV� DLU� WDQDK� \DQJ� VLJQLILNDQ� GL�
VHSDQMDQJ� SHVLVLU� -DNDUWD�� +DO� LQL�
GLSHQJDUXKL� ROHK� EDQMLU� URE� GDQ� MXJD�
DNWLYLWDV� PDV\DUDNDW� GL� VHNLWDUQ\D�
%HUGDVDUNDQ� WRWDO�SHQJJXQDDQ�DLU� WDQDK�
\DQJ�GLJXQDNDQ�ROHK�PDV\DUDNDW�-DNDUWD�
GDQ�YROXPH�DLU�WDQDK�\DQJ�GDSDW�GLOHSDV�
PHQJLQGLNDVLNDQ� WHUMDGLQ\D� GHILVLW� DLU�
WDQDK�� +DO� LQL� PHQ\HEDENDQ� WHUMDGLQ\D�
NHNRVRQJDQ� DLU� SDGD� SRUL�SRUL� WDQDK�
VHKLQJJD� EHUGDPSDN� SDGD� SHQXUXQDQ�
WDQDK� �ODQG VXEVLGHQFH�� \DQJ�
EHUODQJVXQJ� VHFDUD� WHUXV� PHQHUXV� GL�
'.,�-DNDUWD��6HWLDZDQ�HW�DO���������

%HJLWX� SXOD� SHQHOLWLDQ� \DQJ� SHUQDK�
GLODNXNDQ� ROHK� 0DUIDL� GDQ� MXJD� $HUW
�0DUIDL� HW�DO�� ����� GDQ�$HUW� HW�DO�� ������
PHQXQMXNDQ�EDKZD�JHQDQJDQ�GL�-DNDUWD�
PHUXSDNDQ� EHQFDQD� XWDPD� \DQJ�
PHQ\HEDENDQ�NHUXJLDQ�KDUWD��EHQGD�GDQ�
MLZD�� +DO� LQL� NKXVXVQ\D� WHUMDGL� SDGD�

GDHUDK� FHNXQJDQ�� GDWDUDQ� DOXYLDO� GDQ�
OLQJNXQJDQ�SDQWDL�

%HUGDVDUNDQ� SHUPDVDODKDQ�
OLQJNXQJDQ� SDGD� ORNDVL� SHQHOLWLDQ�
WHUVHEXW�� PDND� GLUDVD� SHUOX� XQWXN�
PHQJHWDKXL� NRQGLVL� VXPXU� GDQ�
PHPRGHONDQ�DUDK�DOLUDQ�DLU�WDQDK�EHEDV�
SDGD� EHQWXN� ODKDQ� )OXYLRPDULQ�
EHUGDVDUNDQ� PXVLP� XQWXN� PHQJHWDKXL�
JDPEDUDQ� WLQJJL� PXND� DLU� GDQ�
SHUJHUDNDQ�DLU� WDQDK�VHUWD�NHPXQJNLQDQ�
DUDK�WHUMDGLQ\D�SHQFHPDUDQ�

0(72'2/2*, 3(1(/,7,$1
0HWRGH� SDGD� SHQHOLWLDQ� LQL�

PHQFDNXS� WLJD� DVSHN� XWDPD� SHQHOLWLDQ��
\DLWX�� ��� EHUNDLWDQ� GHQJDQ� SRSXODVL�� ���
EHUNDLWDQ� GHQJDQ� NDUDNWHULVWLN� REMHN�
\DQJ� GLWHOLWL�� GDQ� ��� EHUNDLWDQ� GHQJDQ�
DQDOLVLV�� .HWLJDQ\D GDSDW� GLJDPEDUNDQ�
PHQMDGL� VHJLWLJD� PHWRGH� SHQHOLWLDQ�
VHSHUWL�SDGD�*DPEDU���

6HFDUD� GLDJUDPDWLV�� *DPEDU� ��� GL�
EDZDK� LQL� PHQJJDPEDUNDQ� NHWHUNDLWDQ�
DQWDUD�PHWRGH�SHQHOLWLDQ�\DQJ�WHUGLUL�GDUL�
SRSXODVL�� NDUDNWHULVWLN� RE\HN�� GDQ�
DQDOLVLV�� %HUNDLWDQ� GHQJDQ� SRSXODVL��
PDND� SDGD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�
VDPSHO� \DQJ�GLDQJJDS�PDPSX�PHZDNLOL�
SRSXODVL��

3RSXODVL� \DQJ� GLPDNVXG� DGDODK�
VHOXUXK� VXPXU� DLU� WDQDK� EHEDV� SDGD�
EHQWXN�ODKDQ�IOXYLRPDULQ��GHQJDQ�VDPSHO�
VHEDQ\DN� ��� VXPXU�� %HUNDLWDQ� GHQJDQ�
NDUDNWHULVWLN� RE\HN� \DQJ� GLWHOLWL� \DLWX� DL�
UWDQDK� EHEDV�� PDND� SDGD� SHQHOLWLDQ� LQL�
PHQJJXQDNDQ� PHWRGH� VXUYHL�� 6XUYHL
\DQJ� GLPDNVXG� DGDODK� VXUYHL� VDPSHO�
SDGD� VXPXU�VXPXU� SHQGXGXN� \DQJ�
PDVLK� PHQJJXQDNDQ� DLU� WDQDK� EHEDV��
%HUNDLWDQ� GHQJDQ� DQDOLVLV� GDWD�� PDND�
SDGD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ�
SHQGHNDWDQ� NXDQWLWDWLI� GDQ� NXDOLWDWLI�
GHQJDQ�SHPRGHODQ�DUDK�DOLUDQ�DL� UWDQDK�
PHQJJXQDNDQ� ,QYHUVH� 'LVWDQFH�
:HLJKWHG �,':��SDGD�$UF*,6�
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*DPEDU����6HJLWLJD�0HWRGH�3HQHOLWLDQ��GLPRGLILNDVL�GDUL�<XQXV�������

+$6,/�'$1�3(0%$+$6$1
���.RQGLVL�6XPXU

.RQGLVL� VXPXU� LQL� WHUGLUL� GDUL�
GLDPHWHU�VXPXU� WLQJJL� WHPSDW�GDQ�WLQJJL�
PXND� DLU� VXPXU�� NHGDODPDQ� VXPXU��
NHGDODPDQ� PXND� DLU� WDQDK�� GDQ�
NHWHEDODQ�DLU�VXPXU�

'LDPHWHU� VXPXU� GLXNXU� GDQ�
GLWHQWXNDQ� EHUGDVDUNDQ� OLQJNDU� GDODP�
VXPXU�DWDXSXQ�XNXUDQ�GLDPHWHU�SDUDORQ�
\DQJ�GLSHUJXQDNDQ��'LDPHWHU�VXPXU�JDOL�
ELDVDQ\D� VHVXDL� GHQJDQ� XNXUDQ� EXLV�
EHWRQ� \DQJ� GLSHUJXQDNDQ�� \DLWX� XNXUDQ�

���FP�KLQJJD�����FP�GHQJDQ�NHWHEDODQ�
�� FP�� VHGDQJNDQ� VXPXU� SDQWHN�
PHQJJXQDNDQ� SDUDORQ� EHUXNXUDQ� �� LQFK�
������� FP��� 'LDPHWHU� VXPXU� LQL� GDSDW�
GLMDGLNDQ� GDVDU� XQWXN� PHQHQWXNDQ�
YROXPH� DLU� GDODP� VXPXU�� 3DGD�
SHUPXNLPDQ� RUJDQLV� \DQJ� PDVLK�
PHPDQIDDWNDQ� DLU� WDQDK� OHELK� EDQ\DN�
GLWHPXNDQ� VXPXU� JDOL� GHQJDQ� GLDPHWHU�
��� FP�� VHGDQJNDQ� SDGD� SHUPXNLPDQ�
WHUHQFDQD�\DQJ�PDVLK�PHPDQIDDWNDQ�DLU�
WDQDK� EDQ\DN� PHQJJXQDNDQ� VXPXU�
SDQWHN�GHQJDQ�SDUDORQ�EHUXNXUDQ���LQFK�

*DPEDU����*UDILN�'LDPHWHU�6XPXU�GL�'DHUDK�3HQHOLWLDQ
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6HODQMXWQ\D�� XQWXN� WLQJJL� WHPSDW�
GLNHWDKXL� GHQJDQ� SHQJXNXUDQ� ODQJVXQJ�
GDQ� PHPEDQGLQJNDQQ\D� GHQJDQ� GDWD�
'LJLWDO� (OHYDWLRQ� 0RGHO� �'(0���
3HQJXNXUDQ� WLQJJL� PXND� DLU� VXPXU� GL�
GDHUDK� SHQHOLWLDQ� GLODNXNDQ� GHQJDQ�
PHQJXNXU� WLQJJL� PXND� SDGD� VXPXU� DLU�
WDQDK� EHEDV�� 6HFDUD� XPXP� GLNHWDKXL�
EDKZD�WLQJJL�PXND�DLU�WDQDK�SDGD�PXVLP�
KXMDQ� OHELK� WLQJJL� GDULSDGD� PXVLP�
NHPDUDX��6HEDJLDQ�EHVDU�WLQJJL�PXND�DLU�
WDQDK� SDGD� SHUPXNLPDQ� RUJDQLV� GL�

GDHUDK�SHQHOLWLDQ�EHUDGD�GLEDZDK�PXND�
DLU� ODXW�� VHGDQJNDQ� SDGD� SHUPXNLPDQ�
WHUHQFDQD� VXGDK� MDUDQJ� GLMXPSDL�
SHQGXGXN�\DQJ�PHPDQIDDWNDQ�DLU�WDQDK��
+DO� LQL� PHQXQMXNNDQ� EDKZD� SDGD�
SHUPXNLPDQ� RUJDQLV� PDVLK� EDQ\DN�
PHPDQIDDWNDQ� DLU� WDQDK� XQWXN� EHUEDJDL�
NHSHUOXDQ�� 3HQXUDSDQ� DLU� WDQDK� \DQJ�
GLODNXNDQ�WLGDN�VHEDQGLQJ�GHQJDQ�VXSODL�
DLU� WDQDK� VHKLQJJD� PXND� DLU� WDQDK�
EHUDGD�GL�EDZDK�PXND�DLU�ODXW�

*DPEDU����*UDILN�7LQJJL�7HPSDW�GDQ�7LQJJL�0XND�$LU�WDQDK�GL�'DHUDK�3HQHOLWLDQ

3DGD� SHQJXNXUDQ� NHGDODPDQ� DLU�
WDQDK�EHEDV�GL�GDHUDK�SHQHOLWLDQ�NXUDQJ�
GDUL����P��.HGDODPDQ�VXPXU�GLXNXU�GDUL�
SHUPXNDDQ� WDQDK� KLQJJD� GDVDU� VXPXU��
3HQJXNXUDQ� NHGDODPDQ� VXPXU� SDGD�
VXPXU� JDOL� GDSDW� GLODNXNDQ� GHQJDQ�
SHQJXNXUDQ� ODQJVXQJ� GHQJDQ� PHWHUDQ��
VHGDQJNDQ� XQWXN� VXPXU� SDQWHN�
NHGDODPDQ� VXPXU� GLNHWDKXL� GHQJDQ�
PHQDQ\DNDQ� MXPODK� SDUDORQ� \DQJ�

GLJXQDNDQ�� 6XPXU� SDQWHN� OHELK� EDQ\DN�
GLMXPSDL� GL� GDHUDK� SHQHOLWLDQ� EDLN� SDGD�
SHUPXNLPDQ� RUJDQLV� PDXSXQ� WHUHQFDQD�
GHQJDQ�XNXUDQ�\DQJ�OHELK�GDODP��6XPXU�
JDOL� OHELK� EDQ\DN� GLMXPSDL� SDGD�
SHUPXNLPDQ� RUJDQLV� GHQJDQ� NHGDODPDQ�
\DQJ� OHELK� GDQJNDO� GDQ� PHUXSDNDQ�
VXPXU� \DQJ� UHODWLI� VXGDK� OHELK� ODPD�
GLJXQDNDQ� ROHK� SHQGXGXN� XQWXN�
PHPHQXKL� NHEXWXKDQ� DLU� UXPDK� WDQJJD�
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*DPEDU����*UDILN�.HGDODPDQ�6XPXU�3DGD�0XVLP�.HPDUDX�GDQ�+XMDQ�GL�'DHUDK�3HQHOLWLDQ

3DGD� ORNDVL� SHQHOLWLDQ�� PXND� DLU�
WDQDK� �SKUHDWLF� VXUIDFH�� LDODK� ELGDQJ�
GDWDU� \DQJ�PHQXQMXNNDQ� SHUPXNDDQ� DLU�
\DQJ� EHUWHNDQDQ� VDPD� GHQJDQ� WHNDQDQ�
XGDUD� OXDU����DWP���\DQJ�WHUOLKDW�VHEDJDL�
PXND� DLU� SDGD� VXPXU� \DQJ� PHQHPEXV�
DNXLIHU� EHEDV� GDQ� \DQJ� PHQXQMXNNDQ�
NHVDPDDQ� SRWHQVLDO� �7RGG�� �������
.HGDODPDQ�PXND�DLU� WDQDK�GLKLWXQJ�GDUL�
PXND�WDQDK�KLQJJD�PXND�DLU�WDQDK��3RUL�
SRUL� WDQDK�GL� DWDV�PXND�DLU� WDQDK�GDSDW�
PHQ\LPSDQ� DLU� GDQ� VHNDOLJXV� GDSDW�
VHEDJDL� ILOWHU� DODPL� WHUKDGDS� SROXWDQ�
\DQJ�WHUEDZD�ROHK�DOLUDQ�DLU�VHEHOXP�DLU�

PHQFDSDL�PXND�DLU�WDQDK��6HFDUD�XPXP�
NHGDODPDQ�PXND� DLU� WDQDK� SDGD�PXVLP�
NHPDUDX� OHELK� GDODP� GDUL� PXVLP� KXMDQ��
.HGDODPDQ�PXND�DLU� WDQDK�SDGD�PXVLP�
NHPDUDX�PLQLPXP�������FP��PDNVLPXP�
������ P� GHQJDQ� UDWD�UDWD� ����� P��
VHGDQJNDQ� SDGD�PXVLP� KXMDQ�PLQLPXP�
����� FP�� PDNVLPXP� ������ P� GHQJDQ�
UDWD�UDWD� ����� P�� +DO� LQL� PHQXQMXNNDQ�
EDKZD� FDGDQJDQ� DLU� WDQDK� SDGD�PXVLP�
KXMDQ� OHELK�EDQ\DN�GDUL�PXVLP�NHPDUDX�
NDUHQD� DGDQ\D� SHQDPEDKDQ� YROXPH�
FDGDQJDQ�DLU�WDQDK�GDUL�DLU�KXMDQ��

*DPEDU����*UDILN�.HGDODPDQ�0XND�$LUWDQDK�3DGD�0XVLP�.HPDUDX�GDQ�+XMDQ�GL�'DHUDK�3HQHOLWLDQ
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7HUNDLW�NHWHEDODQ�DLU�VXPXU�GLKLWXQJ�
GDUL� SHUPXNDDQ� DLU� KLQJJD� NH� GDVDU�
VXPXU GL� ORNDVL� SHQHOLWLDQ�� UHODWLI� OHELK�
WHEDO�MLND�GLEDQGLQJ�GHQJDQ�NHWHEDODQ�DLU�
SDGD� VXPXU� JDOL�� .HWHEDODQ� DLU� VXPXU�
SDGD� SHUPXNLPDQ� RUJDQLV� VDQJDW� SDGDW�
UHODWLI� OHELK� WLSLV� MLND� GLEDQGLQJ� SDGD�
SHUPXNLPDQ�\DQJ�ODLQQ\D��+DO�LQL�NDUHQD�
VHPXD� VXPXU� GL� SHUPXNLPDQ� RUJDQLV�

VDQJDW� SDGDW PHUXSDNDQ� VXPXU� JDOL��
3DGD� SHUPXNLPDQ� RUJDQLV� SDGDW� GDQ�
SHUPXNLPDQ� WHUHQFDQD� \DQJ� PHPLOLNL�
VXPXU� PXODL� EDQ\DN� GLWHPXNDQ� VXPXU�
SDQWHN�GHQJDQ�NHWHEDODQ�DLU� OHELK�GDUL���
PHWHU�� .HWHEDODQ� DLU� VXPXU� SHQWLQJ�
XQWXN�PHQGDSDWNDQ�DLU�\DQJ�OHELK�MHUQLK��
NDUHQD� PDWHULDO� WHUVXVSHQVL� SDGD� DLU�
DNDQ�WHUHQGDSNDQ�GL�GDVDU�VXPXU��

*DPEDU����*UDILN�.HWHEDODQ�$LU�6XPXU�3DGD�0XVLP�.HPDUDX�GDQ�+XMDQ�GL�'DHUDK�3HQHOLWLDQ

���0RGHO�$UDK�$OLUDQ
%HUGDVDUNDQ� DUDK� DOLUDQ� DLU� WDQDK�

SDGD� PXVLP� NHPDUDX� GDQ� KXMDQ�
GLNHWDKXL� EDKZD� GL� VHSDQMDQJ� SDQWDL�
XWDUD� EDJLDQ� WHQJDK� GDQ� EDUDW� PHPLOLNL�
DOLUDQ� DLU� WDQDK� \DQJ� FHQGHUXQJ�
PHQJDUDK� NH� GDUDWDQ�� VHGDQJNDQ� SDGD�
EDJLDQ� VHODWDQ� PHPLOLNL� DOLUDQ� DLU� WDQDK�
\DQJ�FHQGHUXQJ�PHQJDUDK�NH�8WDUD��+DO�
LQL� EHUDUWL� SDGD� DLU� WDQDK� EHEDV� SDGD�
EHQWXN� ODKDQ� IOXYLRPDULQ� WHUMDGL�
SHUWHPXDQ� DLU� GDUL� DUDK� ODXW� GL� VHEHODK�
XWDUD� GDQ� GDUL� DUDK� GDUDW� GL� EDJLDQ�
VHODWDQ�� 3HUEHGDDQ� WLQJJL� PXND� DLU� LQL�
EHUNDLWDQ� GHQJDQ� PDVLK� EDQ\DNQ\D�
SHQGXGXN�\DQJ�PDVLK�PHPDQIDDWNDQ�DLU�
WDQDK� XQWXN� PHPHQXKL� EHUEDJDL�
NHSHUOXDQ�� VHSHUWL� XQWXN� PDQGL� GDQ�
PHQFXFL�SDNDLDQ��

%HUDW� MHQLV� DLU� ODXW� VHEHVDU� ������
NJ�P� OHELK� EHVDU� GDUL� DLU� WDZDU�� \DLWX�
VHEHVDU� ������ NJ�P��� ,QWUXVL� DLU� ODXW�
EHUEHQWXN� VHSHUWL� EDML� \DQJ� EHUDGD� GL�

EDZDK� DLU� WDZDU� NH� DUDK� GDUDW�� 3DGD�
EDJLDQ� XWDUD� ORNDVL� SHQHOLWLDQ� GRPLQDQ�
PHQJDOLU� NH� DUDK� GDUDW� \DQJ� EHUDUWL� DLU�
ODXW� PDVXN� NH� GDODP� DLU� WDQDK� EHEDV�
\DQJ� VHVXDL� EHUDW� MHQLVQ\D� EHUDGD� GL�
EDZDK� DLU� WDZDU�� VHGDQJNDQ� DLU� WDZDU�
\DQJ� EHUDVDO� GDUL� VHODWDQ� EHUDGD� GL�
EDJLDQ� DWDV� GDUL� DLU� WDQDK� EHEDV� GL�
GDHUDK� SHQHOLWLDQ� \DQJ� VHFDUD�
EHUDQJVXU�DQJVXU� WHUXV� PHQJDODPL�
SHUFDPSXUDQ�� .RQGLVL� LQL� PHQ\HEDENDQ�
VHPDNLQ� GDODP� VXPXU� GDQ� VHPDNLQ�
GHNDW� VXPXU� GDUL� SDQWDL� FHQGHUXQJ�
PHPLOLNL�'D\D�+DQWDU�/LVWULN� �'+/��\DQJ�
VHPDNLQ� WLQJJL� NDUHQD� NRQVHQWUDVL�
NORULGD� �&O�� GDODP� DLU� WDQDK� \DQJ�
VHPDNLQ�EHVDU��

6XPEHU� SHQFHPDU� \DQJ� EHUDVDO�
GDUL� DUDK� GDUDW� ROHK� DNWLYLWDV� PDQXVLD�
VHSHUWL� FROLIRUP� WRWDO� GDQ� EDKDQ� RUJDQLN�
PHQXQMXNNDQ� SHUEHGDDQ� NRQVHQWUDVL�
\DQJ� Q\DWD� EHUGDVDUNDQ� SHUEHGDDQ�
WLQJJL� WHPSDW� PDXSXQ� WLQJJL� PXND� DLU��
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+DO� LQL� WHQWXQ\D� WHUNDLW� GHQJDQ� DUDK�
DOLUDQ� DLU� WDQDK� \DQJ� PHQJDUDK� SDGD�
WHPSDW�WHPSDW� \DQJ� OHELK� UHQGDK� GDQ�
WLQJJLQ\D�SHUXEDKDQ� WXWXSDQ� ODKDQ�\DQJ�
WHQWXQ\D� EHUGDPSDN� SDGD� VHPDNLQ�

UHQGDKQ\D� NDSDVLWDV� LQILOWUDVL� DLU� NH�
GDODP� WDQDK� PHNLSXQ� VXGDK� GLGXNXQJ�
GHQJDQ�DGDQ\D�SURJUDP�OXEDQJ�UHVDSDQ�
ELRSRUL�

*DPEDU����3HWD�$UDK�$OLUDQ�$LUW�DQDK�%HEDV�GL�'DHUDK�3HQHOLWLDQ
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.(6,038/$1
6XPXU� DLU� WDQDK� EHEDV� GL� GDHUDK�

SHQHOLWLDQ� WHUGLUL� GDUL� VXPXU� JDOL� GDQ�
VXPXU� SDQWHN�� 6HFDUD� XPXP� GLNHWDKXL�
EDKZD�WLQJJL�PXND�DLU�WDQDK�SDGD�PXVLP�
KXMDQ� OHELK� WLQJJL� GDULSDGD� PXVLP�
NHPDUDX� GHQJDQ� NHGDODPDQ� PXND� DLU�
WDQDK�SDGD�PXVLP�NHPDUDX� OHELK�GDODP�
GDUL�PXVLP�KXMDQ��

6HEDJLDQ� EHVDU� WLQJJL� PXND� DLU�
WDQDK� SDGD� SHUPXNLPDQ� RUJDQLV� GL�
GDHUDK�SHQHOLWLDQ�EHUDGD�GLEDZDK�PXND�
DLU� ODXW�� VHGDQJNDQ� SDGD� SHUPXNLPDQ�
WHUHQFDQD� VXGDK� MDUDQJ� GLMXPSDL�
SHQGXGXN�\DQJ�PHPDQIDDWNDQ�DLU�WDQDK��
.HGDODPDQ� VXPXU� DLU� WDQDK� EHEDV�
NXUDQJ� GDUL� ��� P� GHQJDQ� NHWHEDODQ� DLU�
VXPXU� SDGD� PXVLP� KXMDQ� OHELK� WHEDO�
GDULSDGD�PXVLP NHPDUDX��

$UDK� DOLUDQ� DLU� WDQDK� GL� VHSDQMDQJ�
SDQWDL� XWDUD� EDJLDQ� WHQJDK� GDQ� EDUDW�
FHQGHUXQJ� PHQJDUDK� NH� GDUDWDQ��
VHGDQJNDQ�SDGD�EDJLDQ�VHODWDQ�PHPLOLNL�
DOLUDQ� DLU� WDQDK� \DQJ� FHQGHUXQJ�
PHQJDUDK�NH�8WDUD�

'$)7$5�3867$.$
$HUWV��-���%RZPDQ��0���'LUFNH��3���0DMRU��

'��� GDQ� 0DUIDL�� 0�$��� ������
&RQQHFWLQJ� 'HOWD� &LWLHV�� $ERXW�
*OREDO� &RDVWDO� &LWLHV� DQG� )XWXUH�
&KDODQJHV�� 98� 8QLYHUVLW\� 3UHVV��
$PVWHUGDP��7KH�1HWKHUODQGV�

&ROOLQV� (QJOLVK�'LFWLRQDU\�&RPSOHWH� DQG�
8QDEULGJHG�� ������ 'LSORPDF\��
�ZZZ�� $YDLODEOH� IURP��
KWWS���ZZZ�FROOLQVHQJOLVK�GLFWLRQDU\
�RUJ���GLDNVHV�������������

*XQDZDQ�� 5��� ������ *DJDOQ\D� 6LVWHP�
.DQDO�� 3HQJHQGDOLDQ� %DQMLU� GDUL�
0DVD� NH� 0DVD�� .RPSDV� 0HGLD�
1XVDQWDUD��-DNDUWD�

0DUIDL�� 0�$��� <XOLDQWR�� )��� +L]EDURQ��
'�5���:DUG��3��DQG�$HUWV��-���������

3UHOLPLQDU\� $VVHVVPHQW� DQG�
0RGHOLQJ� 7KH� (IIHFWV� RI� &OLPDWH�
&KDQJH�RQ�3RWHQWLDO�&RDVWDO�)ORRG�
'DPDJH� LQ� -DNDUWD�� -RLQW�
5HVHDUFK� 5HSRUW�� 9UHH� 8QLY�
$PVWHUGDP� DQG� *DGMDK� 0DGD�
XQLYHUVLW\�

0DUWRSR�� 6��� ������ .HWHUVHGLDDQ� GDQ�
.HEXWXKDQ� $LU� GL� ,QGRQHVLD�
0HQMHODQJ� 7DKXQ� ������ 'DODP�
6HPLQDU� +LGURORJL� *HRORJL�
)DNXOWDV� *HRJUDIL� 8*0��
<RJ\DNDUWD�

1RRU�� 'M��� ������ *HRORJL� 8QWXN�
3HUHQFDQDDQ�� (GLVL� 3HUWDPD��
*UDKD�,OPX��<RJ\DNDUWD�

6HWLDZDQ�� &��� 0X]DQL�� 3DUZDWD�� ������
.DMLDQ� ,QWUXVL� $LU� /DXW� SDGD�
(VWXDULD�.DOL�6XQWHU�-DNDUWD�8WDUD�
6HEDJDL�8SD\D�.RQVHUYDVL� /DKDQ�
:LOD\DK� 3HVLVLU�� /DSRUDQ� +LEDK�
%HUVDLQJ�� /HPEDJD� 3HQHOLWLDQ�
8QLYHUVLWDV�1HJHUL�-DNDUWD�

6HWLDZDQ�� &��� 0X]DQL�� 3DUZDWD�� ������
.DMLDQ� 3RWHQVL� $LU� 7DQDK� %HEDV�
XQWXN� .HEXWXKDQ� $LU� 'RPHVWLN� GL�
'.,� -DNDUWD�� /DSRUDQ� +LEDK�
%HUVDLQJ�� /HPEDJD� 3HQHOLWLDQ�
8QLYHUVLWDV�1HJHUL�-DNDUWD�

6XGDUPDGML�� ������ $JLKDQ� *HRORJL� 6LIDW�
.LPLDZL� $LU� 7DQDK� %HEDV� GL�
.RWDPDG\D� <RJ\DNDUWD�� 'LVHUWDVL��
)DNXOWDV� *HRJUDIL� 8*0��
<RJ\DNDUWD�

9HUVWDSSHQ�� +�7K��� ������ *DULV� %HVDU�
*HRPRUIRORJL� ,QGRQHVLD�
7HUMHPDKDQ� ROHK� 6XWLNQR�� *DGMDK�
0DGD� 8QLYHUVLW\� 3UHVV��
<RJ\DNDUWD�

<XQXV�� +�6��� ������ .ODVLILNDVL� .RWD��
3XVWDND�3HODMDU��<RJ\DNDUWD�

BBBBBBBBB��� ������ 0HWRGH� 3HQHOLWLDQ�
:LOD\DK� .RQWHPSRUHU�� 3XVWDND�
3HODMDU��<RJ\DNDUWD�
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