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6LQ\DO� DNXVWLN� DGDODK� VDODK� VDWX� EHQWXN� \DQJ�

SDOLQJ� SHQWLQJ� GDUL� NRPXQLNDVL� GDODP� NHORPSRN�

NRGRN�� � :HOOV� ������� PHPEDJL� VLQ\DO� DNXVWLN�

PHQMDGL�HPSDW�NDWHJRUL�EHUGDVDUNDQ�IXQJVLQ\D��\DLWX��

���� 6XDUD� SDQJJLODQ� �DGYHUWLVHPQHW� FDOOV��� VLQ\DO�

DNXVWLN� XWDPD� \DQJ� GLEHULNDQ� ROHK� LQGLYLGX� MDQWDQ�

NHSDGD� LQGLYLGX� EHWLQD� VHODPD� PXVLP� NDZLQ�� ����

6XDUD� DJJUHVLI� �DJJUHVVLYH� FDOOV��� VLQ\DO� DNXVWLN�

LQGLYLGX� MDQWDQ� XQWXN� LQGLYLGX� MDQWDQ� ODLQ� DJDU�

PHQMDXK� GDUL� ZLOD\DK� WHULWRULDOQ\D�� ���� 6XDUD� ULOLV�

�UHOHDVH� FDOOV��� VLQ\DO� DNXVWLN� \DQJ� GLOHSDVNDQ� ROHK�

LQGLYLGX� MDQWDQ� VDDW� PHQJJHQJJDP� LQGLYLGX� MDQWDQ�

ODLQ� DWDX� LQGLYLGX� EHWLQD� SDGD�ZDNWX�DPSOH[XV�� ����

6XDUD�NHWDNXWDQ��DODUP�FDOOV��GLVWUHVV�FDOOV��GHIHQVLYH�

FDOOV���VLQ\DO�DNXVWLN�\DQJ�GLNHOXDUNDQ�ROHK�LQGLYLGX�

NRGRN�\DQJ�GLVHUDQJ�ROHK�SUHGDWRU��ELDVDQ\D�EHUXSD�

MHULWDQ�\DQJ�UHODWLI�NHUDV���'DUL�HPSDW�NDWHJRUL�XWDPD�

VLQ\DO� DNXVWLN�� VXDUD� SDQJJLODQ� PHPDLQNDQ� SHUDQ�

\DQJ�VDQJDW�SHQWLQJ�GDODP�SHPLOLKDQ�SDVDQJDQ�ROHK�

LQGLYLGX�EHWLQD�GDQ�VHEDJDL�PHGLD�EDJL�MDQWDQ�GDODP�

PHODNXNDQ� DNWLYLWDV� UHSURGXNVLQ\D� �;LRQJ� HW� DO��

������� VHODLQ� LWX� VXDUD� SDQJJLODQ� MXJD� GLDQJJDS�



���� 

.XUQLDWL�	�+DPLG\ 
 

VHEDJDL�VDODK�VDWX�NDUDNWHU�NXQFL�\DQJ�EHUWDQJJXQJ�

MDZDE� XQWXN� LVRODVL� UHSURGXNVL� GDQ� SURVHV� VSHVLDVL�

GDODP� NHORPSRN� NRGRN� �&RFURIW� 	� 5\DQ� ������

*HUKDUGW�������+RZDUG�	�<RXQJ�������/HDU\�������

:DJQHU�	�6XOOLYDQ�������:HL�HW�DO�������� 

+\ODUDQD� QLFREDULHQVLV� �6WROLF]ND�� ������

�*DPEDU���� DGDODK� MHQLV�NRGRN�\DQJ� VDQJDW�XPXP�

GLMXPSDL� SDGD� KDELWDW� SHUDLUDQ� WHUJHQDQJ� \DQJ�

EDQ\DN� GLWXPEXKL� UXPSXW-UXPSXWDQ� PXODL� GDUL�

HOHYDVL���P�GDUL�SHUPXNDDQ�ODXW��GSO���.XUQLDWL�HW�DO��

������ VDPSDL� HOHYDVL� VHNLWDU� �����P� GSO� �.XUQLDWL�

������� � 3HUVHEDUDQ� NRGRN� LQL� VDQJDW� OXDV�� \DLWX�

PHOLSXWL� EDJLDQ� VHODWDQ� 7KDLODQG�� 6HPHQDQMXQJ�

0DOD\VLD�� 6XPDWUD�� .DOLPDQWDQ�� -DZD�� %DOL� GDQ�

3DODZDQ�GL�)LOLSLQD��,QJHU�������,VNDQGDU�������0F�

.D\� ������� � .HEHUDGDDQ� NRGRN� LQL� VDQJDW� PXGDK�

GLNHWDKXL�GDUL�VXDUDQ\D�\DQJ�PHOHQJNLQJ�NHUDV�\DQJ�

WHUGHQJDU� VHSDQMDQJ� KDUL� �,QJHU� ������� ,QJHU� 	�

6WXHELQJ� ������� PHQGHVNULSVLNDQ� VXDUD� SDQJJLODQ�

NRGRN� LQL� GHQJDQ� ³NHN �́ VHEDQ\DN� HQDP� VDPSDL�

VHSXOXK� GDODP� VDWX� VXDUD� SDQJJLODQ�� VHGDQJNDQ�

0F.D\� ������� PHQGLVNULSVLNDQQ\D� GHQJDQ� ³L&.-

L&.-L&.-L&.-L&.-L&N �́ \DQJ� NHUDV�� � 'HVNULSVL�

OHQJNDS�GDUL�VXDUD�+��QLFREDULHQVLV�DVDO�8OX�*RPEDN�

GL� 6HPHQDQMXQJ�0DOD\VLD� GDQ� /DPEDK� 'DQXP� GL�

6DUDZDN�WHODK�GLSXEOLNDVL�ROHK�-HKOH�	�$UDN���������

\DQJ� PDQD� MDQWDQ� +�� QLFREDULHQVLV� PHPSXQ\DL�

HPSDW� WLSH� VXDUD� EHUGDVDUNDQ� IXQJVL�� \DLWX� VXDUD�

SDQJJLODQ� �DGYHUWLVHPHQW� FDOO��� VXDUD� PDMHPXN�

�FRPSRXQHG�FDOO���VXDUD�DJUHVLI��DJJUHVVLYH�FDOO��GDQ�

VXDUD� SHUWHPXDQ� �HQFRXQWHU� FDOO��� \DQJ� PDQD�

EHEHUDSD� VWLPXODQ� NDUDNWHU� VXDUD� MDQWDQ� +��

QLFREDULHQVLV�SDGD�GXD�ORNDVL�WHUVHEXW�EHUEHGD�Q\DWD� 

6HSHUWL� SHUQ\DWDDQ� GL� DWDV�� VXDUD� SDQJJLODQ�

VDQJDW� SHQWLQJ� GDODP� SHPLOLKDQ� SDVDQJDQ� ROHK�

LQGLYLGX�EHWLQD��ROHK� VHEDE� LWX�DUWLNHO� LQL� IRNXV�

PHPEDKDV� NDUDNWHU-NDUDNWHU� DSD� VDMD� SDGD�

JHORPEDQJ� VXDUD�SDQJJLODQ�NRGRN�+��QLFREDULHQVLV�

\DQJ� PHPEHGDNDQ� DQWDUD� SRSXODVL� VDWX� GHQJDQ�

SRSXODVL�ODLQQ\D��SHUEHGDDQ�\DQJ�Q\DWD�WHUOLKDW�SDGD�

NLVDUDQ� HQHUJL� IUHNXHQVL� DQWDUD�SRSXODVL�GL�/HPEDK�

'DQXP� GDQ� SRSXODVL� GL� *XQXQJ�.LQDEDOX�� NLVDUDQ�

HQHUJL� IUHNXHQVL� SDOLQJ� NXDW� XQWXN� SRSXODVL� GL�

/HPEDK�'DQXP�DGDODK�DQWDUD����-�����+]��-HKOH�	�

$UDN��������VHGDQJNDQ�SRSXODVL�GL�*XQXQJ�.LQDEDOX�

DQWDUD� ����-����� +]� �0DONPXV� HW� DO�� ��������

.HPXQJNLQDQ� EHVDU� SHQHUDSDQ� GDUL� DGDQ\D�

SHUEHGDDQ� SDGD� NDUDNWHU� JHORPEDQJ� VXDUD�

PHQJLQGLNDVLNDQ� SRSXODVL� GHQJDQ� FLUL� NKDV� VXDUD�

WHUWHQWX�WLGDN�GDSDW�EHUFDPSXU�GHQJDQ�LQGLYLGX�GDUL�

SRSXODVL�ODLQ��ZDODXSXQ�PHUHND�VDWX�MHQLV� 
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6XDUD� SDQJJLODQ� LQGLYLGX� MDQWDQ� +��

QLFREDULHQVLV� GLUHNDP� GL� OLPD� ORNDVL� �*DPEDU� ����

\DLWX������%DWXNDUX��6������
���

��(�������
���

������

P� GSO��� %DOL�� ZDNWX� SHUHNDPDQ� GLODNXNDQ� SDGD�

WDQJJDO����-XOL�������VXKX�XGDUD������&�SDGD�SXNXO�

������ :,7$� GHQJDQ� PHQJJXQDNDQ� DODW� SHUHNDP�

2O\PSXV� /6-��� GDODP� IRUPDW� VXDUD� :$9� SDGD�

IUHNXHQVL������.+]�GDQ�ELW�UDWH����ELWV�� ����'DQDX�

(FRORJ\�3DUN� �6�������¶����� �́ ��(��������¶����� �́�

����P�GSO���&LELQRQJ��-DZD�%DUDW��ZDNWX�SHUHNDPDQ�

GLODNXNDQ� SDGD� WDQJJDO� ��� -XQL� ������ VXKX� XGDUD�

�����&�SDGD�SXNXO�������:,%�GHQJDQ�PHQJJXQDNDQ�

PLNURIRQ� $XGLR� 7HFKQLFD� $7���5� \DQJ�

PHPSXQ\DL� UHQWDQJ� VHQVLWLYLWDV� IUHNXHQVL� DQWDUD� ���

+HUW]� �+]�� VDPSDL� ��� .LORKHUW]� �.+]��� NHPXGLDQ�

VXDUD� WHUVHEXW�GLUHNDP�GHQJDQ�DODW�SHUHNDP�)RVWH[�

)5� �/(� GDODP� IRUPDW� VXDUD�:$9�SDGD� IUHNXHQVL�

*DPEDU� ��� ,QGLYLGX� MDQWDQ�+\ODUDQD� QLFREDULHQVLV� DVDO�
&XUXJ�1DQJND��-DZD�%DUDW��)RWR��+��.XUQLDWL�� 

*DPEDU� ���/LPD�ORNDVL�SHUHNDPDQ�VXDUD�SDQJJLODQ�
LQGLYLGX� MDQWDQ� +\ODUDQD� QLFREDULHQVLV��
%DWXNDUX�� 'DQDX� (FRORJ\� 3DUN�� &XUXJ�
1DQJND��&XUXS�GDQ�/LPDX�0DQLV� 



���� 

�9DULDVL�6XDUD�3DQJJLODQ�.RGRN�+\ODUDQD�QLFREDULHQVLV��6WROLF]ND�������� 

�����.+]�GDQ�ELW�UDWH����ELWV������&XUXJ�1DQJND��6�

����¶� ����´�� (� ����� ��¶� ����´�� ���� P� GSO��� NDNL�

*XQXQJ� 6DODN�� -DZD� %DUDW�� ZDNWX� SHUHNDPDQ�

GLODNXNDQ�SDGD�WDQJJDO����2NWREHU�������VXKX�XGDUD�

�����&�SDGD�SXNXO�������:,%�GHQJDQ�PHQJJXQDNDQ�

PLNURIRQ� $XGLR� 7HFKQLFD� $7���5� \DQJ�

PHPSXQ\DL� UHQWDQJ� VHQVLWLYLWDV� IUHNXHQVL� DQWDUD� ���

+HUW]� �+]�� VDPSDL� ��� .LORKHUW]� �.+]��� NHPXGLDQ�

VXDUD� WHUVHEXW�GLUHNDP�GHQJDQ�DODW�SHUHNDP�)RVWH[�

)5� �/(� GDODP� IRUPDW� VXDUD�:$9�SDGD� IUHNXHQVL�

�����.+]�GDQ�ELW�UDWH����ELWV������&XUXS��%HQJNXOX��

ZDNWX� SHUHNDPDQ� GLODNXNDQ� SDGD� WDQJJDO� ��� -XOL�

������ VXKX� XGDUD� �����&� SDGD� SXNXO� ������ :,%�

GHQJDQ�PHQJJXQDNDQ�DODW�SHUHNDP�2O\PSXV�/6-���

GDODP�IRUPDW�VXDUD�:$9�SDGD�IUHNXHQVL������.+]�

GDQ�ELW�UDWH����ELWV������/LPDX�0DQLV��6������¶���� �́�

(�������¶����´������P�GSO���6XPDWUD�%DUDW��ZDNWX�

SHUHNDPDQ� GLODNXNDQ� SDGD� WDQJJDO� ��� 'HVHPEHU�

������ VXKX� XGDUD� �����&� SDGD� SXNXO� ������ :,%�

GHQJDQ�PHQJJXQDNDQ�DODW�SHUHNDP�6RQ\�3&0-0���

SDGD� IUHNXHQVL����.+]�GDQ�ELW� UDWH����ELWV��3URVHV�

SHUHNDPDQ�GHQJDQ�KDVLO�UHNDPDQ�\DQJ�EDLN�GL�ORNDVL�

%DWXNDUX� GDQ� &XUXS� GLODNXNDQ� ROHK� $�� +DPLG\�

VHEDQ\DN� VDWX� LQGLYLGX� GL� PDVLQJ-PDVLQJ� ORNDVL��

VHGDQJNDQ� GL� WLJD� ORNDVL� ODLQQ\D� GLODNXNDQ� ROHK�+��

.XUQLDWL� VHEDQ\DN� WLJD� LQGLYLGX� GL� &LELQRQJ�� WLJD�

LQGLYLGX� GL� &XUXJ� 1DQJND� GDQ� HPSDW� LQGLYLGX� GL�

/LPDX� 0DQLV� GHQJDQ� ODPDQ\D� ZDNWX� SHUHNDPDQ�

VXDUD�XQWXN�PDVLQJ-PDVLQJ�LQGLYLGX�DGDODK�DQWDUD��-

��PHQLW���6XDUD�KDVLO�UHNDPDQ�\DQJ�EHUNXDOLWDV�EDJXV�

NHPXGLDQ�GLQRUPDOLVDVL�� VHKLQJJD�PDNVLPXP�VXDUD�

PHQFDSDL� -��GHFLEHO� �GE��GL�EDZDK�EDWDV�PDNVLPDO�

:$9�ILOH��ODOX�GLNRQYHUVL�NH�������+]�� +HUW]��GDQ�

���ELWV�GHQJDQ�PHQJJXQDNDQ�SHUDQJNDW�OXQDN�$GREH�

$XGLWLRQ� YHUVL� ����� � 3URVHV� YLVXDOLVDVL� JHORPEDQJ�

VXDUD� EHUXSD� RVFLOORJUDPV� GDQ� IUHNXHQVL� GRPLQDQ�

GLDPELO� GDUL� YLVXDOLVDVL� DXGLRVSHFWURJUDPV�

PHQJJXQDNDQ� PHWRGH� ))7� �)DVW� )RXULHU�

7UDQVIRUPDWLRQ�� SDGD� OHYHO� ����� SRLQW� +DQQLQJ�

ZLQGRZ� GDUL� SHUDQJNDW� OXQDN�$GREH� $XGLWLRQ� YHUVL�

������,VWLODK-LVWLODK�\DQJ�GLSDNDL�GDODP�GHVNULSVL�VXDUD�

PHQJLNXWL� 3HWWLWW� HW� DO�� �������� ODOX� UDVLR�.RHILVLHQ�

9DULDQ��&9��GLKLWXQJ�XQWXN�PHQHQWXNDQ��VWDWLV��GDQ�

�GLQDPLV�� GDUL� NDUDNWHU� YRNDOLVDVL� �*HUKDUGW� �������

\DQJ� PDQD� NDONXODVL� &9� PHQJLNXWL� .UHEV� ��������

3HUDQJNDW� OXQDN�3DVW� �+DPPHU� HW� DO�� ������ KWWS���

SDODHR-HOHFWURQLFD�RUJ�����B��SDVW�LVVXH�B���KWP��

GDQ�6366�YHUVL������GLJXQDNDQ�XQWXN�PHQJDQDOLVLV�

GDWD�GDQ�NRQVWUXNVL�JUDILN�GDWD�� 

 

+$6,/ 

 

7LSH� JHORPEDQJ� VXDUD� SDQJJLODQ� NRGRN� +��

QLFREDULHQVLV�PHPSXQ\DL�GXD�UDQJNDLDQ�JHORPEDQJ�

VXDUD� QDGD� SXOVD�� \DLWX� VDWX� VXDUD� SDQJJLODQ� WHUGLUL�

GDUL� EDQ\DN� QDGD� SXOVD� �*DPEDU� ��� GDQ� VDWX� QDGD�

SXOVD� MXJD� WHUGLUL� GDUL� EDQ\DN� VXE-QDGD� SXOVD� �VXE-

SXOVH��� \DQJ� PDQD� GL� DQWDUD� VXE-QDGD� SXOVD� SDGD�

EHEHUDSD� SRSXODVL� WHUGDSDW� LQWHUYDO� �JDS�� �*DPEDU�

���� �-HKOH�	�$UDN��������WLGDN�PHQMHODVNDQ�DGDQ\D�

EDULVDQ� VXE-QDGD� SXOVD� GDODP� VDWX� QDGD� SXOVD� GDUL�

VXDUD�SDQJJLODQ�+��QLFREDULHQVLV��\DQJ�PDQD�MXPODK�

VXE-QDGD�SXOVD�GDQ�NDUDNWHU�JHORPEDQJQ\D�EHUEHGD�

GL�DQWDUD�OLPD�SRSXODVL�\DQJ�GLSHODMDUL� 

.DUDNWHU� VXDUD� SDQJJLODQ� VHSHUWL� WHUWHUD� SDGD�

7DEHO� �� VDQJDW� EHUYDULDVL� SDGD� OLPD� SRSXODVL� \DQJ�

GLSHODMDUL�� \DLWX� SRSXODVL� %DWXNDUX�� &XUXS�� /LPDX�

0DQLV�� &XUXJ� 1DQJND� GDQ� 'DQDX� (FRORJ\� 3DUN���

+DVLO� YLVXDOLVDVL� DXGLRVSHFWURJUDP� WHUOLKDW�

JHORPEDQJ� VXDUD� SDQJJLODQ� WHUGDSDW� GXD� VHJPHQ�

*DPEDU� ��� 2VFLOORJUDPV�� DXGLRVSHFWURJUDP� GDQ� HQHUJL� IUHNXHQVL� VXDUD� SDQJJLODQ�+\ODUDQD� QLFREDULHQVLV�
GHQJDQ�WXMXK�QDGD�SXOVD��SXOVH��GDODP�VDWX�VXDUD�SDQJJLODQ��DGYHUWLVHPHQW�FDOO�� 



���� 
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IUHNXHQVL� \DQJ�PHPSXQ\DL� HQHUJL� \DQJ� NXDW�� \DLWX�

IUHNXHQVL�EDZDK�\DQJ�EHUDGD�SDGD�VHNLWDU������+]�

�+HUW]��GDQ�IUHNXHQVL�GRPLQDQ�PHUXSDNDQ�EDQ�DWDX�

SLWD�GHQJDQ� VSHNWUXP�\DQJ� OHEDU�\DQJ�EHUDGD�SDGD�

VHNLWDU�����-�����+]��*DPEDU���� 

+DVLO� DQDOLVLV�GDUL�GXUDVL� VDWX� VXDUD�SDQJJLODQ��

GXUDVL� DQWDU� VXDUD� SDQJJLODQ� GDQ� WHPSR� VXDUD�

SDQJJLODQ� XQWXN� OLPD� SRSXODVL� \DQJ� GLSHODMDUL�

PHQJKDVLONDQ�QLODL�&9�\DQJ�OHELK�GDUL������NDUHQD�

MXPODK�QDGD�SXOVD�SDGD�VHWLDS�VDWX� VXDUD�SDQJJLODQ�

VDQJDW�EHUYDULDVL��&9!������\DLWX�DQWDUD��-���QDGD�

SXOVD�VXDUD�SDQJJLODQ��7DEHO�����ROHK�VHEDE�LWX�GXUDVL�

VDWX�VXDUD�SDQJJLODQ��GXUDVL�DQWDU�VXDUD�SDQJJLODQ�GDQ�

WHPSR� VXDUD� SDQJJLODQ� WLGDN� GLEDKDV� GDODP� WXOLVDQ�

LQL��NDUHQD�WLGDN�GDSDW�GLSDNDL�VHEDJDL�NDUDNWHU�VXDUD�

\DQJ�VSHVLILN�GDODP�VDWX�SRSXODVL� 

)UHNXHQVL� DWDV� DWDX� IUHNXHQVL� PDNVLPXP� GDUL�

JHORPEDQJ� VXDUD� SDQJJLODQ� +�� QLFREDULHQVLV� VXOLW�

GLWHQWXNDQ�� NDUHQD� VHEDJLDQ� EHVDU� YLVXDOLVDVL�

DXGLRVSHFWURJUDP� IUHNXHQVL� DWDV� WLGDN� MHODV� JUDILN�

HQHUJL�IUHNXHQVLQ\D��\DQJ�PDQD�-HKOH�	�$UDN��������

MXJD� PHQJKDGDSL� SHUPDVDODKDQ� \DQJ� VDPD� GDODP�

PHQJDQDOLVLV� VXDUD� SDQJJLODQ�+�� QLFREDULHQVLV� GDUL�

SRSXODVL�8OX�*RPEDN�GDQ�*XQXQJ�.LQDEDOX� 

.DUDNWHU�JHORPEDQJ�VXDUD�SDQJJLODQ�SDGD�OLPD�

SRSXODVL� \DQJ� GLSHODMDUL� WHUQ\DWD� WHUGDSDW� EHEHUDSD�

*DPEDU� ���6DWX�QDGD�SXOVD� �SXOVH�� VXDUD�SDQJJLODQ�+\ODUDQD�QLFREDULHQVLV� WHUGLUL�GDUL� UDQJNDLDQ� VXE-QDGD�
SXOVD��VXE-SXOVH��\DQJ�MXPODKQ\D�EHUYDULDVL��%HEHUDSD�QDGD�SXOVD�WHUGDSDW�LQWHUYDO��JDS��GL�DQWDUD�VXE-
QDGD�SXOVD� 

Karakter suara 
Batukaru, Bali 

(jumlah individu=1) 

Curup, Bengkulu 

(jumlah individu=1) 

Limau Manis, 

Sumatra Barat 

(jumlah individu=4) 

Curug Nangka, 

Jawa Barat 

(jumlah individu=3) 

Danau Ecology 

Park, Jawa Barat 

(jumlah 

individu=3) 

Jumlah 

pulse/satu suara 
7,00 

4,80 ± 1,03 

(2-6) 

CV=21,52 

5,94 ± 1,20 

(2-7) 

CV=20,15 

7,10 ± 2,36 

(3-10) 

CV=33,23 

4,21 ± 1,19 

(2-6) 

CV=28,31 

Jumlah sub-

pulse/pulse 

12,72 ± 1,27 

(10-15); n=18 

CV=10,01 

16,33 ± 2,35 

(12-22); n=48 

CV=14,42 

14,15 ± 1,12 

(11-17); n=101 

CV=7,96 

13,97 ± 2,20 

(10-23); n=142 

CV=15,74 

13,98 ± 2,78 

(6-20); n=134 

CV=19,88 

Frekuensi 

dominan-Hertz 

3349,94 ± 66,38 

(3234-3515); n=17 

CV=1,98 

2919,67 ± 67,76 

(2765-3046); n=48 

CV=2,32 

3510,00 ± 115,95 

(3187-3796); n=101 

CV=3,30 

3622,36 ± 110,03 

(3421-3984); n=142 

CV=3,04 

3996,95 ± 124,74 

(3483-4312); n=130 

CV=3,12 

Frekuensi 

bawah-Hertz 

1205,24 ± 93,35 

(984,30-1406); n=18 

CV=7,74 

832,96 ± 32,42 

(750,00-890,60); n=48 

CV=3,89 

1203,62 ± 39,08 

(1125-1312); n=101 

CV=3,25 

1505, 25 ± 70,98 

(1078-1640); n=142 

CV=4,71 

1692,51 ± 80,77 

(1406-1875); n=130 

CV=4,77 

Durasi satu 

pulse-milli detik 

26,72 ± 2,76 

(23-34); n=18 

CV=10.33 

48,42 ± 8,30 

(31-71); n=48 

CV=17,14 

40,14 ± 2,37 

(34-45); n=101 

CV=5,92 

42,65 ± 5,91 

(32-61); n=142 

CV=13,87 

35,46 ± 7,25 

(24-49); n=139 

CV=20,44 

Durasi antar 

pulse-milli detik 

156,80 ± 12,31 

(142-184); n=15 

CV=7,85 

199,34 ± 12,67 

(180-233); n=38 

CV=6,35 

154,17 ± 16,64 

(128-207); n=84 

CV=10,8 

152,70 ± 15,86 

(132-234); n=122 

CV=10,39 

145,46 ± 11,99 

(119-183); n=106 

CV=8,24 

Tempo nada 

pulsa (pulse 

rate)-dari nilai 

rata-rata-detik 

6,38 5,02 6,49 6,55 6,87 

 

7DEHO����.DUDNWHU�VXDUD�SDQJJLODQ�NRGRN�+\ODUDQD�QLFREDULHQVLV�XQWXN�SRSXODVL�%DWXNDUX��&XUXS��/LPDX�0D�
QLV�� &XUXJ� 1DQJND� GDQ� 'DQDX� (FRORJ\� 3DUN�� $UWL� DQJND� GDODP� WDEHO�� QLODL� UDWD-UDWD�6'� �NLVDUDQ���
Q MXPODK�FRQWRK��&RHIILFLHQW�9DULDQW��&9���� 
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SHUEHGDDQ� SDGD� NDUDNWHU� VWUXNWXU� JHORPEDQJ� VXE-

QDGD� SXOVD� GDQ� IUHNXHQVL� EDZDK� VHUWD� IUHNXHQVL�

GRPLQDQ�\DQJ�GLVXDUDNDQ���9LVXDOLVDVL�RVFLOORJUDPV��

DXGLRVSHFWURJUDP�GDQ�HQHUJL�IUHNXHQVL�GDUL�SRSXODVL�

%DWXNDUX�GDQ�&XUXS�NHPXQJNLQDQ�EHVDU�WLGDN�GDSDW�

GLSDNDL� VHEDJDL� JDPEDUDQ� VHFDUD� XPXP� VWUXNWXU�

JHORPEDQJ�GDUL�GXD�SRSXODVL�WHUVHEXW��NDUHQD�KDQ\D�

VDWX� LQGLYLGX� MDQWDQ� \DQJ� GLUHNDP� VXDUDQ\D���

'HVNULSVL� VHFDUD� ULQFL� VXDUD�SDQJJLODQ�GDUL�PDVLQJ-

PDVLQJ�SRSXODVL�DGDODK�VHEDJDL�EHULNXW� 

 

$��%DWXNDUX 

3DGD� *DPEDU� �� WHUOLKDW� VWUXNWXU� RVFLOORJUDPV�

QDGD�SXOVD�WLGDN�WHUGDSDW�JDS�DWDX�LQWHUYDO�GL�DQWDUD�

VXE-QDGD�SXOVD��DPSOLWXGR�SDGD�JHORPEDQJ�VXE-QDGD�

SXOVD� EHUPRGXODVL� UHODWLI� ODQGDL�� $XGLRVSHFWURJUDP�

WHUOLKDW�IUHNXHQVL�GRPLQDQ�GHQJDQ�HQHUJL�SDOLQJ�NXDW�

EHUDGD�GL�EDJLDQ�WHQJDK�SLWD�IUHNXHQVL��EDQG�ZLGWK���

\DLWX� SDGD� SRVLVL� UDWD-UDWD� �������� �� ������ +]�

GHQJDQ� NLVDUDQ� DQWDUD� ����-����� +]� �7DEHO� ����

VHGDQJNDQ� IUHNXHQVL� EDZDK� WHUOLKDW� WLGDN� NXDW�

GHQJDQ� SHUEHGDDQ� HQHUJL� IUHNXHQVL� WHUKDGDS� HQHUJL�

IUHNXHQVL�GRPLQDQ� OHELK�GDUL����GE��SRVLVL� UDWD-UDWD�

IUHNXHQVL�EDZDK�DGDODK�����������������+]�GHQJDQ�

NLVDUDQ�DQWDUD�������-�����+]� 

 

%��&XUXS 

3DGD� *DPEDU� �� WHUOLKDW� VWUXNWXU� RVFLOORJUDPV�

QDGD�SXOVD�WHUGDSDW�JDS�GL�DQWDUD�EHEHUDSD�VXE-QDGD�

SXOVD�� DPSOLWXGR� SDGD� JHORPEDQJ� VXE-QDGD� SXOVD�

EDULVDQ�GHSDQ�WLQJJL�NHPXGLDQ�PHQXUXQ�SDGD�EDULVDQ�

EHODNDQJ�� $XGLRVSHFWURJUDP� WHUOLKDW� IUHNXHQVL�

GRPLQDQ�GHQJDQ�HQHUJL�SDOLQJ�NXDW�EHUDGD�GL�EDJLDQ�

WHQJDK� SLWD� IUHNXHQVL�� \DLWX� SDGD� SRVLVL� UDWD-UDWD�

�������� �� ������ +]�� GHQJDQ� NLVDUDQ� DQWDUD� ����-

����� +]� �7DEHO� ���� VHGDQJNDQ� IUHNXHQVL� EDZDK�

WHUOLKDW� NXDW� GHQJDQ� SHUEHGDDQ� HQHUJL� IUHNXHQVL�

WHUKDGDS� HQHUJL� IUHNXHQVL� GRPLQDQ� VHNLWDU� ��� GE��

SRVLVL� UDWD-UDWD� IUHNXHQVL� EDZDK� DGDODK� ������� ��

������+]��GHQJDQ�NLVDUDQ�DQWDUD�������-�������+]� 

*DPEDU����2VFLOORJUDPV��DXGLRVSHFWURJUDP�GDQ�HQHUJL�IUHNXHQVL�VDWX�QDGD�SXOVD�+\ODUDQD�QLFREDULHQVLV�DVDO�
%DWXNDUX��%DOL� 

*DPEDU����2VFLOORJUDPV�DXGLRVSHFWURJUDP�GDQ�HQHUJL�IUHNXHQVL�VDWX�QDGD�SXOVD�+\ODUDQD�QLFREDULHQVLV�DVDO�
&XUXS��%HQJNXOX� 
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&��/LPDX�0DQLV 

3DGD� *DPEDU� �� WHUOLKDW� VWUXNWXU� RVFLOORJUDPV�

QDGD�SXOVD�WHUGDSDW�JDS�GL�DQWDUD�EHEHUDSD�VXE-QDGD�

SXOVD�� DPSOLWXGR� SDGD� JHORPEDQJ� VXE-QDGD� SXOVD�

EHUPRGXODVL� ODQGDL�� � $XGLRVSHFWURJUDP� WHUOLKDW�

IUHNXHQVL�GRPLQDQ�GHQJDQ�HQHUJL�SDOLQJ�NXDW�EHUDGD�

GL�EDJLDQ�WHQJDK�SLWD�IUHNXHQVL��\DLWX�SDGD�SRVLVL�UDWD-

UDWD� �������� �� ������� +]�� GHQJDQ� NLVDUDQ� DQWDUD�

����-����� +]�� �7DEHO� ���� VHGDQJNDQ� IUHNXHQVL�

EDZDK�WHUOLKDW�VDQJDW�NXDW�GHQJDQ�SHUEHGDDQ�HQHUJL�

IUHNXHQVL�WHUKDGDS�HQHUJL�IUHNXHQVL�GRPLQDQ�NXUDQJ�

GDUL� ��� GE�� SRVLVL� UDWD-UDWD� IUHNXHQVL� EDZDK� DGDODK�

�������� �� ������ +]�� GHQJDQ� NLVDUDQ� DQWDUD� ����-

�����+]� 

 

'��&XUXJ�1DQJND 

3DGD� *DPEDU� �� WHUOLKDW� VWUXNWXU� RVFLOORJUDPV�

QDGD�SXOVD�WHUGDSDW�JDS�GL�DQWDUD�EHEHUDSD�VXE-QDGD�

SXOVD�� DPSOLWXGR� SDGD� JHORPEDQJ� VXE-QDGD� SXOVD�

WLQJJL�SDGD�EDULVDQ�GHSDQ��NHPXGLDQ�PHQXUXQ�SDGD�

EDULVDQ� EHODNDQJ�� $XGLRVSHFWURJUDP� WHUOLKDW�

IUHNXHQVL�GRPLQDQ�GHQJDQ�HQHUJL�SDOLQJ�NXDW�EHUDGD�

GL�EDJLDQ�WHQJDK�SLWD�IUHNXHQVL��\DLWX�SDGD�SRVLVL�UDWD-

UDWD� �������� �� ������� +]�� GHQJDQ� NLVDUDQ� DQWDUD�

����-����� +]�� �7DEHO� ���� VHGDQJNDQ� IUHNXHQVL�

EDZDK�WHUOLKDW�VDQJDW�NXDW�GHQJDQ�SHUEHGDDQ�HQHUJL�

IUHNXHQVL�WHUKDGDS�HQHUJL�IUHNXHQVL�GRPLQDQ�NXUDQJ�

GDUL� ��� GE�� SRVLVL� UDWD-UDWD� IUHNXHQVL� EDZDK� DGDODK�

�������� �� ������ +]�� GHQJDQ� NLVDUDQ� DQWDUD� ����-

�����+]� 

 

(��'DQDX�(FRORJ\�3DUN 

3DGD� *DPEDU� �� WHUOLKDW� VWUXNWXU� RVFLOORJUDPV�

QDGD�SXOVD�WHUGDSDW�JDS�GL�DQWDUD�EHEHUDSD�VXE-QDGD�

SXOVD�� DPSOLWXGR� SDGD� JHORPEDQJ� VXE-QDGD� SXOVD�

WLQJJL�SDGD�EDULVDQ�GHSDQ�VDPSDL�WHQJDK��NHPXGLDQ�

PHQXUXQ�SDGD�EDULVDQ�EHODNDQJ���$XGLRVSHFWURJUDP�

WHUOLKDW�IUHNXHQVL�GRPLQDQ�GHQJDQ�HQHUJL�SDOLQJ�NXDW�

EHUDGD� GL� EDJLDQ� WHQJDK� SLWD� IUHNXHQVL�� \DLWX� SDGD�

SRVLVL�UDWD-UDWD������������������+]��GHQJDQ�NLVDUDQ�

DQWDUD�����-�����+]���7DEHO�����VHGDQJNDQ�IUHNXHQVL�

EDZDK�WHUOLKDW�VDQJDW�NXDW�GHQJDQ�SHUEHGDDQ�HQHUJL�

IUHNXHQVL�WHUKDGDS�HQHUJL�IUHNXHQVL�GRPLQDQ�NXUDQJ�

GDUL� ��� GE�� SRVLVL� UDWD-UDWD� IUHNXHQVL� EDZDK� DGDODK�

*DPEDU����2VFLOORJUDPV��DXGLRVSHFWURJUDP�GDQ�HQHUJL�IUHNXHQVL�VDWX�QDGD�SXOVD�+\ODUDQD�QLFREDULHQVLV�DVDO�
/LPDX�0DQLV��6XPDWUD�%DUDW� 

*DPEDU����2VFLOORJUDPV��DXGLRVSHFWURJUDP�GDQ�HQHUJL�IUHNXHQVL�VDWX�QDGD�SXOVD�+\ODUDQD�QLFREDULHQVLV�DVDO�
&XUXJ�1DQJND��-DZD�%DUDW� 
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�������� �� ������ +]�� GHQJDQ� NLVDUDQ� DQWDUD� ����-

�����+]�� 

$QDOLVLV� VWDWLVWLN� \DQJ� GLJXQDNDQ� GDODP�

SHUKLWXQJDQ� VWDWLVWLN� DGDODK�PLVVLQJ� YDOXH� DQDO\VLV��

NDUHQD� MXPODK� FRQWRK� XQWXN� VHWLDS� SRSXODVL� WLGDN�

VDPD���+DVLO�SHUKLWXQJDQ�VWDWLVWLN�GDUL�NDUDNWHU�VXDUD�

SDQJJLODQ�SDGD�OLPD�SRSXODVL�\DQJ�WHUWHUD�SDGD�7DEHO�

��EHUEHGD�Q\DWD�SDGD�NDUDNWHU�MXPODK�VXE-SXOVH�SXOVH�

�/LWWOH
V� 0&$5� WHVW�� $� ��������') ���� S ��������

IUHNXHQVL� GRPLQDQ� �/LWWOH
V� 0&$5� WHVW�� $� ��������

') ����S ��������GXUDVL�DQWDU�SXOVH��/LWWOH
V�0&$5�

WHVW�� $� �������� ') ���� S �������� FHQGHUXQJ�

EHUEHGD�Q\DWD�SDGD�GXUDVL�VDWX�SXOVH��/LWWOH
V�0&$5�

WHVW��$� ��������') ����S ��������GDQ�WLGDN�EHUEHGD�

Q\DWD� SDGD� IUHNXHQVL� EDZDK� �/LWWOH
V� 0&$5� WHVW��

$
�
 ������� ') ���� S �������� � 7HPSR� QDGD� SXOVD�

�SXOVH� UDWH�� \DQJ� GLDPELO� GDUL� QLODL� UDWD-UDWD� GDUL�

GXUDVL�DQWDU�SXOVH�DNDQ�EHUEHGD�Q\DWD�GL�DQWDUD�OLPD�

SRSXODVL�� NDUHQD� KDVLO� DQDOLVLV� VWDWLVWLN� GDUL� GXUDVL�

DQWDU�SXOVH�DGDODK�EHUEHGD�Q\DWD���-XPODK�SXOVH�VDWX�

VXDUD� SDQJJLODQ� WLGDN� GLODNXNDQ� DQDOLVLV� VWDWLVWLN��

NDUHQD� MXPODK�VXDUD�SDQJJLODQ�GDUL�%DWXNDUX�KDQ\D�

GXD�\DQJ�PDVLQJ-PDVLQJ�WHUGLUL�GDUL���SXOVH� 

 

3(0%$+$6$1 

 

-XPODK�QDGD�SXOVD�SDGD�VHWLDS�VXDUD�SDQJJLODQ�

GDUL� OLPD� SRSXODVL� VDQJDW� EHUDJDP� �&9!������

NHFXDOL�XQWXN�LQGLYLGX�GDUL�%DWXNDUX��7DEHO������5DWD-

UDWD� MXPODK�QDGD�SXOVD�VXDUD�SDQJJLODQ�\DQJ�SDOLQJ�

WLQJJL� DGDODK� SRSXODVL� GDUL� &XUXJ� 1DQJND� ������ ��

������GHQJDQ�MXPODK�PDNVLPXP����QDGD�SXOVD�VXDUD�

SDQJJLODQ�� � -XPODK� PDNVLPXP� QDGD� SXOVD�VXDUD�

SDQJJLODQ�GDUL�OLPD�SRSXODVL�\DQJ�GLSHODMDUL�WLGDN�DGD�

\DQJ� OHELK� GDUL� ���� WHUPDVXN� MXJD� SRSXODVL� GDUL�

*XQXQJ�.LQDEDOX��0DONPXV�HW�DO���������VHGDQJNDQ�

SRSXODVL� DVDO� /HPEDK� 'DQXP� GDSDW� PHQFDSDL� ���

QDGD�SXOVD�VXDUD�SDQJJLODQ��-HKOH�	�$UDN������� 

9LVXDOLVDVL� RVFLOORJUDPV�� DXGLRVSHFWURJUDP�

GDQ� HQHUJL� IUHNXHQVLVDWX� QDGD� SXOVD� GDUL� OLPD�

SRSXODVL� EHUEHGD� PHPSHUOLKDWNDQ� WLGDN� DGDQ\D�

NDUDNWHU� VXDUD� \DQJ� LGHQWLN� �*DPEDU� �-���� GDUL�

NHOLPD� SRSXODVL� WHUVHEXW� WHUGDSDW� SHUEHGDDQ� SDGD�

MXPODK� VXE-QDGD� SXOVD�� PRGXODVL� IUHNXHQVL�� DGD�

WLGDNQ\D�LQWHUYDO�DQWDU�VXE-QDGD�SXOVD�GDQ�SHUEHGDDQ�

NHNXDWDQ� HQHUJL� IUHNXHQVL� GDUL� IUHNXHQVL� GRPLQDQ�

GDQ� IUHNXHQVL� EDZDK�� � $SDNDK� SHUEHGDDQ� WHUVHEXW�

DNLEDW�IDNWRU�JHQHWLN�DWDX�DNLEDW�SHQJDUXK�ELRWLN�DWDX�

DELRWLN� EHOXP� GLNHWDKXL� GHQJDQ� SDVWL�� WHWDSL� KDVLO�

DQDOLVLV� JHQHWLN� GDUL� SRSXODVL�+�� QLFREDULHQVLV� DVDO�

&XUXJ�1DQJND��EDJLDQ�GDUL�SRSXODVL�+��QLFREDULHQVLV�

GL�7DPDQ�1DVLRQDO�+DOLPXQ-6DODN��GHQJDQ�SRSXODVL�

+�� QLFREDULHQVLV� DVDO� 'DQDX� (FRORJ\� 3DUN�

PHPSHUOLKDWNDQ� NHGXD� SRSXODVL� WHUVHEXW� LGHQWLN�

GHQJDQ�MDUDN�JHQHWLN�VDQJDW�NHFLO�\DLWX�VHEHVDU������

EHUGDVDUNDQ� VHNXHQ� 0W-'1$� '-ORRS� �$VWXWL� 	�

.XUQLDWL� ������� ZDODXSXQ� NHGXD� SRSXODVL� WHUVHEXW�

LGHQWLN�� OHYHO� IUHNXHQVL� GRPLQDQ� NHGXD� SRSXODVL�

WHUVHEXW� EHUEHGD� Q\DWD�� VHGDQJNDQ� OHYHO� IUHNXHQVL�

EDZDK�WLGDN�EHUEHGD�Q\DWD��*DPEDU�������)UHNXHQVL�

GRPLQDQ� +�� QLFREDULHQVLV� EHUDVDO� 'DQDX� (FRORJ\�

3DUN� DGDODK� \DQJ� SDOLQJ� WLQJJL� GL� DQWDUD� HPSDW�

SRSXODVL� ODLQQ\D� �*DPEDU� ���� (��� � .RQGLVL� LQL�

PXQJNLQ� GLVHEDENDQ� NHELVLQJDQ� GL� OLQJNXQJDQ�

VHNLWDU�GDQDX�\DQJ�GLVHEDENDQ�VXDUD�DODW�WUDQSRUWDVL�

GDSDW� PHQFDSDL� OHYHO� ����� +]�� VHGDQJNDQ� HPSDW�

SRSXODVL�ODLQQ\D�NHFLO�VHNDOL�OHYHO�VXDUD�ELVLQJ�SDGD�

OLQJNXQJDQ� VHNLWDU�� � (IHN� GDUL� VXDUD� ELVLQJ� SDGD�

OLQJNXQJDQ� DNDQ� EHUSHQJDUXK� EHVDU� SDGD� VWUXNWXU�

ELRDNXVWLN�NRGRN��1DULQV��������VXDUD�ELVLQJ�DELRWLN�

EHUXSD� VXDUD� DODW� WUDQVSRUWDVL� EHUSHQJDUXK� Q\DWD�

NHSDGD� VWUXNWXU� VXDUD� SDQJJLODQ� WHUMDGL� SDGD� MHQLV�

*DPEDU����2VFLOORJUDPV��DXGLRVSHFWURJUDP�GDQ�HQHUJL�IUHNXHQVL�VDWX�QDGD�SXOVD�+\ODUDQD�QLFREDULHQVLV�DVDO�
'DQDX�(FRORJ\�3DUN�&LELQRQJ��-DZD�%DUDW� 



���� 

.XUQLDWL�	�+DPLG\ 
 

NRGRN�+\ODUDQD� � � 5DQD�� WDLSHKHQVLV� \DQJ� KLGXS�

GHNDW� GHQJDQ� ODQGDVDQ� SDFX� SHVDZDW� WHUEDQJ� GL�

7KDLODQG��6XQ�	�1DULQV��������VHGDQJNDQ�HIHN�GDUL�

VXDUD� ELVLQJ� ELRWLN� EHUXSD� VXDUD� VHUDQJJD� GDSDW�

PHUXEDK� OHYHO� IUHNXHQVL� GRPLQDQ� PHQMDGL� OHELK�

WLQJJL� WHUMDGL� SDGD� NDWDN� SRKRQ� 5KDFRSKRUXV�

HGHQWXOXV�DVDO�6XODZHVL��.XUQLDWL������� 

.DUDNWHU� MXPODK� VXE-SXOVH�SXOVH� GDUL� SRSXODVL�

'DQDX� (FRORJ\� 3DUN� GDQ� SRSXODVL� &XUXJ� 1DQJND�

WLGDN�EHUEHGD�Q\DWD��VHODLQ� LWX�VWUXNWXU�RVFLOORJUDPV�

GDQ�HQHUJL�IUHNXHQVL�NHGXD�SRSXODVL�WHUVHEXW�WHUOLKDW�

VHUXSD��*DPEDU���	�����NHPXQJNLQDQ�EHVDU�NDUDNWHU�

WHUVHEXW� EHUVLIDW� JHQHWLV�� NDUHQD� NHGXD� SRSXODVL�

LGHQWLN� VHFDUD� JHQHWLN� �$VWXWL� 	� .XUQLDWL� �������

WHWDSL� XQWXN� PHPEXNWLNDQ� VHFDUD� SDVWL� NDUDNWHU�

JHORPEDQJ� VXE-SXOVH� EHUDNDU� VHFDUD� JHQHWLN� SDGD�

VWUXNWXU�JHORPEDQJ�VXDUD�SDQJJLODQ��SHUOX�VWXGL�OHELK�

ODQMXW�GDODP�DQDOLVD�JHQHWLN�GDUL� WLJD�SRSXODVL�\DQJ�

ODLQ� �%DWXNDUX�� &XUXS� GDQ� /LPDX� 0DQLV�� \DQJ�

PHPSXQ\DL� YLVXDOLVDVL� JHORPEDQJ� VXDUD� SDQJJLODQ�

EHUEHGD� GHQJDQ� YLVXDOLVDVL� JHORPEDQJ� VXDUD�

SDQJJLODQ� GDUL� SRSXODVL� 'DQDX� (FRORJ\� 3DUN� GDQ�

&XUXJ�1DQJND� 

7HPSR� QDGD� SXOVD� �SXOVH� UDWH�� GDUL� SRSXODVL�

'DQDX� (FRORJ\� 3DUN� GDQ� SRSXODVL� &XUXJ� 1DQJND�

EHUEHGD� Q\DWD� �7DEHO� ���� NDUDNWHU� LQL� EDQ\DN�

GLSHQJDUXKL� ROHK� VXKX� OLQJNXQJDQ� �:HOOV� �������

VXKX� OLQJNXQJDQ� GL� GDHUDK� &XUXJ� 1DQJND� OHELK�

UHQGDK� GLEDQGLQJNDQ� VXKX� OLQJNXQJDQ� GL� 'DQDX�

(FRORJ\�3DUN��ROHK�VHEDE�LWX�NDUDNWHU�LQL�WLGDN�GDSDW�

GLSDNDL� VHEDJDL� NDUDNWHU� NKDV� VXDUD� \DQJ� GDSDW�

PHPEHGDNDQ�NHOLPD�SRSXODVL�+��QLFREDULHQVLV�\DQJ�

GLSHODMDUL� 

 

8&$3$1�7(5,0$�.$6,+ 
 

8FDSDQ� WHULPD� NDVLK� GLEHULNDQ� NHSDGD� 'U��

$UMDQ� %RRQPDQ� \DQJ� WHODK� PHQ\XPEDQJNDQ� KDVLO�

UHNDPDQ� VXDUD� +\ODUDQD� QLFREDULHQVLV� GL� 'DQDX�

(FRORJ\3DUN� GDQ� GDHUDK� &XUXJ� 1DQJND�� � 8FDSDQ�

WHULPD�NDVLK�MXJD�GLEHULNDQ�NHSDGD�%DSDN�6\DULSXGLQ�

GDQ�%DSDN�:DK\X�7UL� /DNVRQR� \DQJ� WHODK� EDQ\DN�

PHPEDQWX�SHQXOLV�+��.XUQLDWL�VHODPD�NHUMD�ODSDQJDQ�

GL� ORNDVL� &XUXJ� 1DQJND�� � 7HUDNKLU� XFDSDQ� WHULPD�

NDVLK� GLEHULNDQ� NHSDGD� (NR� 6XOLVW\DGL� 0�6L� \DQJ�

WHODK�EDQ\DN�PHPEDQWX�GDODP�DQDOLVLV�VWDWLVWLN� 

 

'$)7$5�3867$.$ 
 
$VWXWL��'��	�+��.XUQLDWL��������.HUDJDPDQ�JHQHWLN�

DPILELD� NRGRN� �5DQD� QLFREDULHQVLV�� GL�

(FRORJ\� 3DUN�� &LELQRQJ� EHUGDVDUNDQ� VHNXHQ�

'1$�GDUL�PLWRNRQGULD�G-ORRS��-XUQDO�%LRORJL�

,QGRQHVLD����������±���� 

&RFURIW�� 5%�� 	� 0-�� 5\DQ�� ������ 3DWWHUQV� RI�

DGYHUWLVHPHQW� FDOO� HYROXWLRQ� LQ� WRDGV� DQG�

FKRUXV�IURJV��$QLPDO�%HKDYLRXU��������±���� 

*HUKDUGW��+&��������)HPDOH�PDWH�FKRLFH�LQ�WUHHIURJV��

VWDWLF�DQG�G\QDPLF�FULWHULD��$QLPDO�%HKDYLRXU�

�������±���� 

+DPPHU�� ���� '$7�� +DUSHU� 	� 3'�� 5\DQ�� ������

3$67�� 3DOHRQWRORJLFDO� VWDWLVWLFV� VRIWZDUH�

SDFNDJH� IRU� HGXFDWLRQ� DQG� GDWD� DQDO\VLV��

3DODHRQWRORJLD� (OHFWURQLFD� ������ �SS�� KWWS���

SDODHR-HOHFWURQLFD�RUJ�����B��SDVW�LVVXH�B����

KWPO 

+RZDUG�� 5'�� 	� -5�� <RXQJ�� ������ ,QGLYLGXDO�

YDULDWLRQ� LQ� PDOH� YRFDO� WUDLWV� DQG� IHPDOH�

PDWLQJ� SUHIHUHQFHV� LQ� %XIR� DPHULFDQXV��

*DPEDU� ����1LODL�UDWD-UDWD�GDQ�NLVDUDQ�IUHNXHQVL�GDUL�IUHNXHQVL�GRPLQDQ��NLUL��GDQ�IUHNXHQVL�EDZDK��NDQDQ��
GDUL�OLPD�SRSXODVL�\DQJ�GLSHODMDUL��$��%DWXNDUX��%��&XUXS��&��/LPDX�0DQLV��'��&XUXJ�1DQJND��(��'D�
QDX�(FRORJ\�3DUN� 



���� 

�9DULDVL�6XDUD�3DQJJLODQ�.RGRN�+\ODUDQD�QLFREDULHQVLV��6WROLF]ND�������� 

$QLPDO�%HKDYLRXU��������±����� 

,QJHU��5)��������7KH�V\VWHPDWLFV�DQG�]RRJHRJUDSK\�

RI� WKH�DPSKLELDQ�RI�%RUQHR��1DWXUDO�+LVWRU\�

3XEOLFDWLRQV��%RUQHR���.RWD�.LQDEDOX� 

,QJHU��5)��	�5%��6WXHELQJ��������$�ILHOG�JXLGH�WR�WKH�

IURJV�RI�%RUQHR��1DWXUDO�+LVWRU\�3XEOLFDWLRQV�

�%RUQHR���.RWD�.LQDEDOX� 

,VNDQGDU�� '7�� ������ $PILELD� -DZD� GDQ� %DOL��

3XVOLWEDQJ�%LRORJL-/,3,��%RJRU� 

-HKOH��5��	�$��$UDN��������*UDGHG�FDOO�YDULDWLRQ�LQ�

WKH� $VLDQ� FULFNHW� IURJ� 5DQD� QLFREDULHQVLV��

%LRDFRXVWLFV���������±��� 

.UHEV��&-��������(FRORJLFDO�PHWKRGRORJ\��+DUSHU�	�

5RZ�3XEOLVKHU��1HZ�<RUN� 

.XUQLDWL�� +�� ������ 7KH� DPSKLELDQV� VSHFLHV� LQ�

*XQXQJ�+DOLPXQ�1DWLRQDO� 3DUN��:HVW� -DYD��

,QGRQHVLD��=RR�,QGRQHVLD�����������±���� 

.XUQLDWL��+��������.DUDNWHULVWLN� VXDUD�5KDFRSKRUXV�

HGHQWXOXV� 0XHOOHU������ DVDO� 3HJXQXQJDQ�

0HNRQJJD�� 6XODZHVL� 7HQJJDUD� �$QXUD��

5KDFRSKRULGDH���-XUQDO�%LRORJL�,QGRQHVLD���

�������±��� 

.XUQLDWL��+���:��&UDPSWRQ��$��*RRGZLQ��$��/RFNHW�

	�6��6LQNLQV��������+HUSHWRIDXQD�GLYHUVLW\�RI�

8MXQJ� NXORQ� 1DWLRQDO� 3DUN�� $Q� LQYHQWRU\�

UHVXOWV� LQ� ������ -RXUQDO� RI� %LRORJLFDO�

5HVHDUFKHV����������±���� 

/HDU\�� &-�� ������ (YLGHQFH� RI� FRQYHUJHQW� FKDUDFWHU�

GLVSODFHPHQW�LQ�UHOHDVH�YRFDOL]DWLRQV�RI�%XIR�

IRZOHUL� DQG� %XIR� WHUUHVWULV� �$QXUD��

%XIRQLGDH���$QLPDO�%HKDYLRXU������±���� 

0DONPXV��5���8��0DQWKH\��*��9RJHO��3��+RIIPDQQ�	�

-�� .RVXFK�� ������ $PSKLELDQV� 	� UHSWLOHV� RI�

0RXQW� .LQDEDOX� �QRUWK� %RUQHR��� )XOGDHU�

9HUODJVDQVWDOW��*HUPDQ\� 

0F.D\�� -/�� ������$� ILHOG� JXLGH� WR� WKH� DPSKLELDQV�

DQG� UHSWLOHV� RI� %DOL�� .ULHJHU� 3XEOLVKLQJ�

&RPSDQ\��)ORULGD� 

1DULQV�� 30�� ������ (IIHFWV� RI� PDVNLQJ� QRLVH� RQ�

HYRNHG� FDOOLQJ� LQ� WKH� 3XHUWR� 5LFDQ� FRTXL�

�$QXUD�� /HSWRGDFW\OLGDH��� -RXUQDO� RI�

&RPSDUDWLYH�3K\VLRORJ\���������±���� 

3HWWLWW�� %$��� *5�� %RXUQH� 	� 0$�� %HH�� ������

4XDQWLWDWLYH� DFRXVWLF� DQDO\VLV� RI� WKH� YRFDO�

UHSHUWRLUH� RI� WKH� JROGHQ� URFNHW� IURJ�

�$QRPDORJORVVXV�EHHEHL���-RXUQDO�$FRXVWLFDO�

6RFLHW\�RI�$PHULFD�������������±����� 

6XQ�� -:&�� 	� 30�� 1DULQV�� ������ $QWKURSRJHQLF�

VRXQGV� GLIIHUHQWLDOO\� DIIHFW� DPSKLELDQ� FDOO�

UDWH��%LRORJLFDO�&RQVHUYDWLRQ���������±���� 

:DJQHU�� :(�� 	� %.�� 6XOOLYDQ�� ������ 6H[XDO�

VHOHFWLRQ� LQ� WKH� *XOI� &RDVW� WRDG�� %XIR�

YDOOLFHSV�� IHPDOH� FKRLFH� EDVHG� RQ� YDULDEOH�

FKDUDFWHUV��$QLPDO�%HKDYLRXU��������±���� 

:HOOV�� .'�� ������ 7KH� (FRORJ\� DQG� EHKDYLRU� RI�

DPSKLELDQV��7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV��

&KLFDJR� 

:HL��/���/��=KDR��;��0D��;��)DQ��;��0D�	�=��/LQ��

������ $GYHUWLVHPHQW� FDOO� YDULDELOLW\� LQ� WKH�

%ODFN-VSLQHG� 7RDG� %XIR� PHODQRVWLFWXV�

�$QXUD�� %XIRQLGDH�� GXULQJ� WKH� EUHHGLQJ�

VHDVRQ� LQ� /LVKXL�� =KHMLDQJ�� &KLQD�� $VLDQ�

+HUSHWRORJLFDO�5HVHDUFK����������±���� 

;LRQJ�� 5��� 0�� 0DWVXL�� .�� 1LVKLNDZD� 	� -�� -LDQJ��

������ $GYHUWLVHPHQW� FDOOV� RI� WZR� KRUQHG�

IURJV�� 0HJRSKU\V� NXDWXQHQVLV� DQG� 0��

KXDQJVKDQHQVLV�� IURP� &KLQD� �$QXUD��

0HJRSKU\LGDH��� &XUUHQW� +HUSHWRORJ\� �������

��±��� 




