




L 

 

%8.8�$-$5� 

$,5�75$)),&�)/2:�0$1$*(0(17 
 

 

,PDP�6RQKDML��6�67���0�0� 

0XKDPPDG�1DELO�:DKLG�=XOILNDU��6�7U�7UD� 

<XGKD�$ELPDQ\X��6�6L7���0�7,� 

'U��'KLDQ�6XSDUGDP��6�(���0�0� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3(1(5%,7�&9�(85(.$�0(',$�$.6$5$ 

  



LL 

 

BUKU AJAR  

AIR TRAFFIC FLOW MANAGEMENT 

 

3HQXOLV� ���,PDP�6RQKDML��6�67���0�0� 

  0XKDPPDG�1DELO�:DKLG�=XOILNDU��6�7U�7UD� 

  <XGKD�$ELPDQ\X��6�6L7���0�7,� 

  'U��'KLDQ�6XSDUGDP��6�(���0�0� 

 

(GLWRU ���0XKDPPDG�1DELO�:DKLG�=XOILNDU��6�7U�7UD� 

 

'HVDLQ�6DPSXO � (UL�6HWLDZDQ 

 

7DWD�/HWDN ���$QMDV�$WZRQ�0HOLD 

 

,6%1� �� ����������������� 

 

'LWHUELWNDQ�ROHK� ���(85(.$�0(',$�$.6$5$��-8/,����� 

  $1**27$�,.$3,�-$:$�7(1*$+ 

  12������-7(����� 

 

5HGDNVL� 

-DODQ�%DQMDUDQ��'HVD�%DQMDUDQ�57����5:����.HFDPDWDQ�%RMRQJVDUL 

.DEXSDWHQ�3XUEDOLQJJD�7HOS���������������� 

6XUHO���HXUHNDPHGLDDNVDUD#JPDLO�FRP 

&HWDNDQ�3HUWDPD������� 

 

 

$OO�ULJKW�UHVHUYHG 

 

 

+DN�&LSWD�GLOLQGXQJL�XQGDQJ�XQGDQJ 

'LODUDQJ�PHPSHUEDQ\DN�DWDX�PHPLQGDKNDQ�VHEDJLDQ�DWDX�VHOXUXK�
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%XNX� DMDU� LQL� GLVXVXQ� XQWXN� PHQGXNXQJ� NHJLDWDQ� EHODMDU�

PHQJDMDU� PDWD� NXOLDK� ´$LU� 7UDIILF� )ORZ� 0DQDJHPHQWµ�� 6HSHUWL�

OD\DNQ\D� VHEXDK� %XNX� DMDU�� PDND� SHPEDKDVDQ� PHQFDNXS�

SHPDSDUDQ� PDWHUL�� VLPXODVL� �SUDNWLN��� GDQ� HYDOXDVL�� 'HQJDQ�

GHPLNLDQ�� SHQJJXQD� EXNX� LQL� GDSDW� PHODNXNDQ� NHJLDWDQ� EHODMDU�

VHFDUD�PDQGLUL� 

%XNX� LQL� WHUEDJL� PHQMDGL� �� EDE� \DQJ� PHPEDKDV� 

��� 3HQGDKXOXDQ�� ��� 3HQJHQDODQ� $7)0�� ��� 3HOD\DQDQ� $7)0�� 

���+XEXQJDQ�6WUXNWXU�2UJDQLVDVL�$7)0�����.DSDVLWDV��3HUPLQWDDQ��

GDQ� )DVH� $7)0�� ��� ,PSOHPHQWDVL� $7)0�� ��� 3HUKLWXQJDQ� $7)0�� 

���3HUWXNDUDQ�'DWD�����0DQDMHPHQ�6ORW�7LPH�GDQ�)OLJKW�$SSURYDO�� 

6DUDQ�GDQ�NULWLN�VDQJDW�SHQXOLV�KDUDSNDQ�XQWXN�PHZXMXGNDQ�

%XNX� DMDU� $LU� 7UDIILF� )ORZ� 0DQDJHPHQW� \DQJ� OHELK� EDLN� GDQ�

WHQWXQ\D�VHVXDL�GHQJDQ�DPDQDW�SHUDWXUDQ�\DQJ�EHUODNX� 
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$� /DWDU�%HODNDQJ� 

%XNX�$MDU�PHUXSDNDQ�VDODK�VDWX�EHQWXN�EDKDQ�DMDU�\DQJ�

GLNHPDV� VHFDUD� XWXK� GDQ� VLVWHPDWLV�� GLGDODPQ\D� PHPXDW�

VHSHUDQJNDW� SHQJDODPDQ� EHODMDU� \DQJ� WHUHQFDQD� GDQ� GLGHVDLQ�

XQWXN�PHPEDQWX�SHVHUWD�GLGLN�PHQJXDVDL� WXMXDQ�EHODMDU�\DQJ�

VSHVLILN�� 0HODOXL� %XNX� $MDU� $LU� 7UDIILF� )ORZ� 0DQDJHPHQW�

�$7)0��� SHVHUWD� GLGLN� GLKDUDSNDQ� GDSDW� PHPSHODMDUL� GDQ�

PHPDKDPL� NRQVHS�NRQVHS� $7)0� KLQJJD� GDSDW�

PHQJLPSOHPHQWDVLNDQQ\D� GL� GXQLD� NHUMD�� $7)0� PHUXSDNDQ�

NRQVHS� \DQJ� GLWHUDSNDQ� GL� GXQLD� SHQHUEDQJDQ�� NKXVXVQ\D�

OLQJNXS� /DOX� /LQWDV� 3HQHUEDQJDQ�� GLPDQD� NRQVHS� $7)0�

PHUXSDNDQ� ODQJNDK� \DQJ� VDQJDW� SHQWLQJ� JXQD�PHPSHUODQFDU�

GDQ� PHQLQJNDWNDQ� HILVLHQVL� DUXV� ODOX� OLQWDV� SHQHUEDQJDQ��

VHKLQJJD� PHPLQLPDOLVLU� SHQJJXQDDQ� EDKDQ� EDNDU� GDQ�

PHQFLSWDNDQ�OLQJNXQJDQ�\DQJ�OHELK�EHUVLK� 

 

%� 7XMXDQ� 

7XMXDQ�GLEXDWQ\D�%XNX�$MDU�LQL�DGDODK�DJDU�SHVHUWD�GLGLN�

PDPSX�PHQMHODVNDQ� 

�� .RQVHS�GDVDU�$7)0 

�� $7)0�VHUYLFH 

�� &DSDFLW\��GHPDQG��DQG�$7)0�SKDVHV 

�� $7)0�LPSOHPHQWDWLRQ 

�� $7)0�PHDVXUHV 
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3(1*(1$/$1�

$7)0 
%$%� 

��3(1*(1$/$1�$7)0 

 

 

$� 7XMXDQ�3HPEHODMDUDQ� 

7XMXDQ� 3HPEHODMDUDQ� SDGD� VXE� EDE� LQL� DGDODK� XQWXN�

PHPSHUNHQDONDQ�SHVHUWD�GLGLN�SDGD�NRQVHS�NRQVHS�NXQFL�GDQ�

WHNQRORJL� \DQJ� WHUNDLW� GHQJDQ� PDQDMHPHQ� DUXV� ODOX� OLQWDV�

SHQHUEDQJDQ��0HODOXL�NXUVXV�LQL��PDKDVLVZD�GLKDUDSNDQ�GDSDW�

PHPDKDPL� EDJDLPDQD� VLVWHP� $7)0� EHNHUMD� XQWXN�

PHQJRSWLPDONDQ� SHQJJXQDDQ� UXDQJ� XGDUD�� PHQJHOROD� ODOX�

OLQWDV�XGDUD�\DQJ�SDGDW��GDQ�PHQJLGHQWLILNDVL�VHUWD�PHQDQJDQL�

PDVDODK� \DQJ� PXQJNLQ� WLPEXO� GDODP� SHQJDWXUDQ� ODOX� OLQWDV�

XGDUD�� 6HODLQ� LWX�� WXMXDQ� SHPEHODMDUDQ� MXJD� WHUPDVXN�

SHQJXDVDDQ� WHUKDGDS� LQVWUXPHQ�� SURVHGXU�� GDQ� UHJXODVL� \DQJ�

EHUNDLWDQ�GHQJDQ�$7)0��VHUWD�NHPDPSXDQ�XQWXN�PHQHUDSNDQ�

SHQJHWDKXDQ�WHUVHEXW�GDODP�VLWXDVL�SUDNWLV�\DQJ�UHOHYDQ�GHQJDQ�

LQGXVWUL�SHQHUEDQJDQ��'HQJDQ�GHPLNLDQ��PDKDVLVZD�DNDQ�VLDS�

XQWXN� EHUNRQWULEXVL� GDODP� SHQJHPEDQJDQ� GDQ� SHQLQJNDWDQ�

HILVLHQVL�VLVWHP�ODOX�OLQWDV�XGDUD�JOREDO� 

 

%� )LORVRIL�$7)0 

$7)0� DGDODK� FDUD� XQWXN� PHQFLSWDNDQ� (ILVLHQVL� GDQ�

(IHNWLILWDV� $LU� 7UDIILF� 0DQDJHPHQW� �$70��� $7)0� PHPLOLNL�

NRQWULEXVL� NHVHODPDWDQ�� HILVLHQVL�� HIHNWLILWDV� ELD\D� GDQ�

SHPHOLKDUDDQ�OLQJNXQJDQ��'DODP�SKLORVRSK\�$7)0�DGD����GXD��

KDO�\DQJ�SHUOX�GLLQJDW�\DLWX�� 

  



�� 

 

3(/$<$1$1�

$7)0 
%$%� 

��3(/$<$1$1�$7)0 

 

 

$� 7XMXDQ�3HPEHODMDUDQ� 

7XMXDQ� SHPEHODMDUDQ� VXE� EDE� LQL� DGDODK� XQWXN�

PHPSHUNHQDONDQ� SHVHUWD� GLGLN� SDGD� NRQVHS� GDQ� SUDNWLN�

SHOD\DQDQ�$LU�7UDIILF�)ORZ�0DQDJHPHQW��$7)0��GDODP�VLVWHP�

PDQDMHPHQ� ODOX� OLQWDV�SHQHUEDQJDQ��0HODOXL�SHPEHODMDUDQ� LQL��

SHVHUWD� GLGLN� GLKDUDSNDQ� GDSDW� PHPDKDPL� SHUDQ� SHQWLQJ�

$7)0� GDODP� PHQLQJNDWNDQ� HILVLHQVL� GDQ� NHVHODPDWDQ�

RSHUDVLRQDO� GDODP� SHQHUEDQJDQ�� VHUWD� PDPSX� PHQMHODVNDQ�

SURVHV� LPSOHPHQWDVL� GDQ�PDQIDDW� GDUL� SHOD\DQDQ� $7)0� EDJL�

VHPXD� SHPDQJNX� NHSHQWLQJDQ� GDODP� LQGXVWUL� SHQHUEDQJDQ��

6HODLQ�LWX��WXMXDQ�SHPEHODMDUDQ�LQL�MXJD�PHQFDNXS�NHPDPSXDQ�

SHVHUWD�GLGLN�XQWXN�PHQHUDSNDQ�NRQVHS�NRQVHS�$7)0�GDODP�

VLWXDVL� SUDNWLV� GDQ�PHQJHYDOXDVL� GDPSDNQ\D� WHUKDGDS� VLVWHP�

ODOX�OLQWDV�SHQHUEDQJDQ�VHFDUD�NHVHOXUXKDQ� 

 

%� .HEXWXKDQ�2SHUDVL�3HOD\DQDQ�$7)0 

7XMXDQ�$7)0�DGDODK�XQWXN�PHPDVWLNDQ�DUXV� ODOX� OLQWDV�

\DQJ�RSWLPDO�NHWLND�SHUPLQWDDQ�GLSHUNLUDNDQ�PHOHELKL�NDSDVLWDV�

\DQJ�WHUVHGLD�GDUL�VLVWHP�$7&��0HOLSXWL�NHJLDWDQ�NHJLDWDQ�\DQJ�

EHUNDLWDQ�GHQJDQ�SHQJDWXUDQ�GDQ�SHQDQJDQDQ�ODOX�OLQWDV�VHFDUD�

DPDQ��WHUWLE��FHSDW�GDQ�VHVXDL�GHQJDQ�NDSDVLWDVQ\D� 

3ULQVLS� SDQGXDQ� ´ILUVW� FRPH�� ILUVW� VHUYHµ� GDQ� ´HTXLWDEOH�

DFFHVV�WR�DLUVSDFHµ�VHFDUD�WUDGLVLRQDO�VDQJDW�SHQWLQJ�GDODP�VLVWHP�

$70�� 1DPXQ� VLVWHP� $70� JOREDO� WHUXV� EHUNHPEDQJ� XQWXN�

PHPDVXNNDQ� SULQVLS�SULQVLS� SDQGXDQQ\D�� KDVLO� EHUVLK� GDODP�



�� 

 

6758.785�

25*$1,6$6,�$7)0 

%$%� 

��+8%81*$1�6758.785�25*$1,6$6,�$7)0 

 

 

$� 7XMXDQ�3HPEHODMDUDQ� 

7XMXDQ� SHPEHODMDUDQ� VXE� EDE� LQL� DGDODK� XQWXN�

PHPEHULNDQ�SHPDKDPDQ�NHSDGD�SHVHUWD�GLGLN�WHQWDQJ�VWUXNWXU�

RUJDQLVDVL� GDUL� $LU� 7UDIILF� )ORZ� 0DQDJHPHQW� �$7)0�� VHUWD�

EDJDLPDQD�VLVWHP�LQL�GLDWXU�GDQ�GLRSHUDVLNDQ�GDODP�VNDOD�ORNDO��

UHJLRQDO�� GDQ� JOREDO�� 0HODOXL� SHPEHODMDUDQ� LQL�� PDKDVLVZD�

GLKDUDSNDQ�GDSDW�PHQJLGHQWLILNDVL�SHUDQ�GDQ�WDQJJXQJ� MDZDE�

GDUL�EHUEDJDL�HQWLWDV�\DQJ�WHUOLEDW�GDODP�SHQJDWXUDQ�ODOX�OLQWDV�

SHQHUEDQJDQ�� VHSHUWL� RWRULWDV� SHQHUEDQJDQ� VLSLO�� RSHUDWRU�

EDQGDUD��GDQ�SHQ\HGLD�OD\DQDQ�QDYLJDVL�XGDUD��6HODLQ�LWX��WXMXDQ�

SHPEHODMDUDQ� LQL� MXJD� PHQFDNXS� NHPDPSXDQ� XQWXN�

PHQJDQDOLVLV� KXEXQJDQ� DQWDUD� VWUXNWXU� RUJDQLVDVL� $7)0�

GHQJDQ� HIHNWLYLWDV� SHQJHORODDQ� DOLUDQ� ODOX� OLQWDV� SHQHUEDQJDQ�

VHFDUD�NHVHOXUXKDQ� 

 

%� .HEXWXKDQ�3HQJRSHUDVLDQ�/D\DQDQ�$7)0 

'DSDW� GLSDKDPL� EDKZD� DNDQ� WHUGDSDW� WLQJNDW�

SHQJDZDVDQ� $7)0� \DQJ� EHUEHGD�EHGD�� 1DPXQ� NRQVHS�

XWDPDQ\D� DGDODK� VHWLDS� 1HJDUD� PHQHWDSNDQ� WDQJJXQJ� MDZDE�

DWDV�SHQJXPSXODQ��SHQ\HEDUDQ��SHPDQWDXDQ��GDQ�SHQJDZDVDQ�

NHJLDWDQ�$7)0�GL�),5�PDVLQJ�PDVLQJ��+DO�LQL�DNDQ�PHPDVWLNDQ�

EDKZD� VHPXD�SHPDQJNX�NHSHQWLQJDQ�PHPSXQ\DL� DNVHV�\DQJ�

WHSDW�ZDNWX�GDQ�HILVLHQ�WHUKDGDS�LQIRUPDVL�$7)0�\DQJ�EHUODNX� 

  



�� 

 

.$3$6,7$6��

3(50,17$$1��'$1�

)$6(�$7)0 

%$%� 

��.$3$6,7$6��3(50,17$$1��'$1�)$6(�$7)0 

 

 

$� 7XMXDQ�3HPEHODMDUDQ� 

7XMXDQ� SHPEHODMDUDQ� GDUL� VXE� EDE� LQL� DGDODK� XQWXN�

PHPEHULNDQ� SHPDKDPDQ� \DQJ� PHQGDODP� WHQWDQJ� KXEXQJDQ�

DQWDUD� NDSDVLWDV�� SHUPLQWDDQ�� GDQ�PDQDMHPHQ� DUXV� ODOX� OLQWDV�

SHQHUEDQJDQ�� 'DODP� VXE� EDE� LQL�� SHVHUWD� GLGLN� DNDQ� EHODMDU�

WHQWDQJ� NRQVHS� GDVDU� NDSDVLWDV� GDODP� NRQWHNV� LQIUDVWUXNWXU�

SHQHUEDQJDQ�� WHUPDVXN�NHPDPSXDQ�EDQGDUD�� MDOXU�XGDUD��GDQ�

IDVLOLWDV� ODLQQ\D� XQWXN� PHQDQJDQL� YROXPH� ODOX� OLQWDV�

SHQHUEDQJDQ�� 0HUHND� MXJD� DNDQ� PHPSHODMDUL� EDJDLPDQD�

SHUPLQWDDQ� ODOX� OLQWDV� XGDUD� GLSHQJDUXKL� ROHK� IDNWRU�IDNWRU�

VHSHUWL� PXVLP�� ZDNWX�� GDQ� IDNWRU�IDNWRU� ODLQQ\D�� 6HODLQ� LWX��

SHVHUWD� GLGLN� DNDQ�PHPDKDPL� SHUDQ� SHQWLQJ� GDUL� $LU� 7UDIILF�

)ORZ� 0DQDJHPHQW� �$7)0�� GDODP� PHQJHOROD� ODOX� OLQWDV�

SHQHUEDQJDQ� \DQJ� NRPSOHNV� GDQ� GLQDPLV�� 0HODOXL�

SHPEHODMDUDQ� LQL�� GLKDUDSNDQ� SHVHUWD� GLGLN� GDSDW�

PHQJHPEDQJNDQ� NHPDPSXDQ� XQWXN�PHQJDQDOLVLV� VLWXDVL� ODOX�

OLQWDV� XGDUD�� PHQJLGHQWLILNDVL� WDQWDQJDQ� NDSDVLWDV�� GDQ�

PHUXPXVNDQ� VWUDWHJL� $7)0� \DQJ� HIHNWLI� XQWXN�

PHQJRSWLPDONDQ� SHQJJXQDDQ� LQIUDVWUXNWXU� SHQHUEDQJDQ� GDQ�

PHPDVWLNDQ�NHVHODPDWDQ�VHUWD�HILVLHQVL�RSHUDVL�SHQHUEDQJDQ� 
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$� 7XMXDQ�3HPEHODMDUDQ 

7XMXDQ� SHPEHODMDUDQ� GDUL� VXE� EDE� LQL� DGDODK� XQWXN�

PHPSHUNHQDONDQ� SHVHUWD� GLGLN� SDGD� NRQVHS� GDQ� SUDNWLN�

SHQHUDSDQ� $LU� 7UDIILF� )ORZ� 0DQDJHPHQW� �$7)0�� GDODP�

SHQJDWXUDQ� ODOX� OLQWDV� SHQHUEDQJDQ��'DODP�VXE� EDE� LQL�� VLVZD�

DNDQ� EHODMDU� WHQWDQJ� EDJDLPDQD� $7)0� GLJXQDNDQ� XQWXN�

PHQJHOROD� DOLUDQ� ODOX� OLQWDV� XGDUD� VHFDUD� HIHNWLI��

PHQJRSWLPDONDQ� SHQJJXQDDQ� LQIUDVWUXNWXU� SHQHUEDQJDQ�� GDQ�

PHQJXUDQJL� NHPDFHWDQ� XGDUD�� 0HUHND� DNDQ� PHPDKDPL�

EHUEDJDL�PHWRGH�GDQ�DODW�\DQJ�GLJXQDNDQ�GDODP�LPSOHPHQWDVL�

$7)0��WHUPDVXN�SHUDQJNDW�OXQDN�GDQ�VLVWHP�RWRPDWLVDVL��VHUWD�

SURVHGXU� NRRUGLQDVL� DQWDUSLKDN� WHUNDLW� VHSHUWL� PDVNDSDL�

SHQHUEDQJDQ�� RWRULWDV� SHQHUEDQJDQ� VLSLO�� GDQ� SHQJDWXU� ODOX�

OLQWDV� XGDUD�� 7XMXDQ� SHPEHODMDUDQ� LQL� MXJD� PHQFDNXS�

SHQJHPEDQJDQ� SHPDKDPDQ� VLVZD� WHQWDQJ� SHQWLQJQ\D�

NRODERUDVL� GDQ� NRRUGLQDVL� DQWDUOHPEDJD� GDODP� PHQHUDSNDQ�

$7)0� XQWXN� PHQFDSDL� WXMXDQ� NHVHODPDWDQ�� HILVLHQVL�� GDQ�

NHDQGDODQ� GDODP� RSHUDVL� SHQHUEDQJDQ�� 0HODOXL� SHPDKDPDQ�

\DQJ�PHQGDODP�WHQWDQJ�LPSOHPHQWDVL�$7)0��GLKDUDSNDQ�VLVZD�

GDSDW� PHPSHUVLDSNDQ� GLUL� XQWXN� PHQJKDGDSL� WDQWDQJDQ� GDQ�

PHQJDPELO� SHUDQ� \DQJ� HIHNWLI� GDODP� SHQJHORODDQ� ODOX� OLQWDV�

XGDUD�\DQJ�NRPSOHNV�GDQ�GLQDPLV�GL�PDVD�GHSDQ� 
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$� 7XMXDQ�3HPEHODMDUDQ� 

7XMXDQ� SHPEHODMDUDQ� GDUL� VXE� EDE� LQL� DGDODK� XQWXN�

PHPSHUNHQDONDQ�SHVHUWD�GLGLN�SDGD�NRQVHS�NRQVHS�GDVDU�\DQJ�

WHUNDLW� GHQJDQ� SHUKLWXQJDQ� GDODP� NRQWHNV� $LU� 7UDIILF� )ORZ�

0DQDJHPHQW� �$7)0��� 'DODP� VXE� EDE� LQL�� SHVHUWD� GLGLN� DNDQ�

EHODMDU� WHQWDQJ� PHWRGH� SHUKLWXQJDQ� \DQJ� GLJXQDNDQ� GDODP�

PHQJXNXU� GDQ� PHQJHOROD� DOLUDQ� ODOX� OLQWDV� SHQHUEDQJDQ��

WHUPDVXN�SHQJJXQDDQ�PRGHO�PDWHPDWLND�GDQ�DOJRULWPD�XQWXN�

PHPSUHGLNVL� SHUPLQWDDQ� ODOX� OLQWDV� SHQHUEDQJDQ��

PHQJLGHQWLILNDVL�WLWLN�WLWLN�NHPDFHWDQ��GDQ�PHQHQWXNDQ�VWUDWHJL�

SHQJDWXUDQ� ODOX� OLQWDV� \DQJ� RSWLPDO�� 6HODLQ� LWX�� WXMXDQ�

SHPEHODMDUDQ� LQL� MXJD�PHQFDNXS�SHQJHPEDQJDQ� NHWHUDPSLODQ�

DQDOLWLV�VLVZD�GDODP�PHQJHYDOXDVL�GDWD�ODOX�OLQWDV�SHQHUEDQJDQ�

\DQJ� NRPSOHNV�� PHPDKDPL� SROD� SHUJHUDNDQ� SHVDZDW�� GDQ�

PHUXPXVNDQ� VROXVL� \DQJ� HIHNWLI� XQWXN� PHQJHOROD� ODOX� OLQWDV�

SHQHUEDQJDQ� GHQJDQ� HILVLHQ�� 0HODOXL� SHPDKDPDQ� \DQJ�

PHQGDODP�WHQWDQJ�SHUKLWXQJDQ�$7)0��GLKDUDSNDQ�VLVZD�GDSDW�

PHQJHPEDQJNDQ� NHPDPSXDQ� XQWXN� PHQJDPELO� NHSXWXVDQ�

\DQJ� WHSDW� GDODP� VLWXDVL� \DQJ� EHUXEDK�XEDK� GDQ�

PHQJRSWLPDONDQ�SHQJJXQDDQ�LQIUDVWUXNWXU�SHQHUEDQJDQ�XQWXN�

PHQLQJNDWNDQ� NHVHODPDWDQ� GDQ� HILVLHQVL� RSHUDVL� SHQHUEDQJDQ�

VHFDUD�NHVHOXUXKDQ� 
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$� 7XMXDQ�3HPEHODMDUDQ 

7XMXDQ� SHPEHODMDUDQ� GDUL� VXE� EDE� LQL� DGDODK� XQWXN�

PHPSHUNHQDONDQ� SHVHUWD� GLGLN� SDGD� SHQWLQJQ\D� SHUWXNDUDQ�

GDWD� GDODP� NRQWHNV� PDQDMHPHQ� DUXV� ODOX� OLQWDV� SHQHUEDQJDQ��

'DODP�VXE�EDE�LQL��SHVHUWD�GLGLN�DNDQ�EHODMDU�WHQWDQJ�EHUEDJDL�

MHQLV� GDWD� \DQJ� UHOHYDQ�XQWXN� RSHUDVL� SHQHUEDQJDQ�� WHUPDVXN�

GDWD�FXDFD��GDWD�SHQHUEDQJDQ��GDWD�ODOX�OLQWDV�SHQHUEDQJDQ��GDQ�

ODLQQ\D�� 7XMXDQ� SHPEHODMDUDQ� LQL� MXJD�PHQFDNXS� SHPDKDPDQ�

WHQWDQJ�EDJDLPDQD�SHUWXNDUDQ�GDWD�\DQJ�HIHNWLI�DQWDUD�EHUEDJDL�

SHPDQJNX� NHSHQWLQJDQ�� VHSHUWL� PDVNDSDL� SHQHUEDQJDQ��

SHQJDWXU� ODOX� OLQWDV� SHQHUEDQJDQ�� GDQ� RWRULWDV� SHQHUEDQJDQ�

VLSLO�� GDSDW� PHQLQJNDWNDQ� NHVHODPDWDQ� GDQ� HILVLHQVL� RSHUDVL�

SHQHUEDQJDQ�� 0HODOXL� SHPDKDPDQ� \DQJ� PHQGDODP� WHQWDQJ�

SHQWLQJQ\D� SHUWXNDUDQ� GDWD�� GLKDUDSNDQ� VLVZD� GDSDW�

PHQJHPEDQJNDQ� NHWHUDPSLODQ� GDODP� PHQJHOROD� GDQ�

PHPDQIDDWNDQ� LQIRUPDVL� \DQJ� WHUVHGLD� XQWXN� PHQGXNXQJ�

SHQJDPELODQ�NHSXWXVDQ�\DQJ�WHSDW�GDODP�PDQDMHPHQ�DUXV�ODOX�

OLQWDV�SHQHUEDQJDQ� 

 

%� 'DWD� GDQ� ,QIRUPDVL� \DQJ� 'LSHUWXNDUNDQ� GDODP� /D\DQDQ�

$7)0 

6HEDJDL� IDNWRU� SHQGXNXQJ� XWDPD� XQWXN� PHQGXNXQJ�

SHPEDQJXQDQ�JOREDO�GDQ�KDUPRQLVDVL�$7)0�OHELK�ODQMXW��NHUMD�

VDPD� GDQ� NRRUGLQDVL� NHJLDWDQ� $7)0� DQWDU� 1HJDUD� KDUXV�

GLWLQJNDWNDQ��2OHK�NDUHQD�LWX��1HJDUD�QHJDUD�KDUXV�PHPDVWLNDQ�



�� 

 

0$1$-(0(1�6/27�

7,0(�'$1�)/,*+7�

$33529$/ 

%$%� 

��0$1$-(0(1�6/27�7,0(�'$1�)/,*+7�$33529$/ 

 

 

$� 7XMXDQ�3HPEHODMDUDQ 

7XMXDQ� SHPEHODMDUDQ� GDUL� VXE� EDE� LQL� DGDODK� XQWXN�

PHPSHUNHQDONDQ� SHVHUWD� GLGLN� SDGD� NRQVHS� GDQ� SUDNWLN�

PDQDMHPHQ�ZDNWX�VORW��VORW�WLPH�PDQDJHPHQW��VHUWD�SHUVHWXMXDQ�

SHQHUEDQJDQ� �IOLJKW� DSSURYDO�� GDODP� NRQWHNV� SHQJDWXUDQ� ODOX�

OLQWDV� SHQHUEDQJDQ�� 0HODOXL� VXE� EDE� LQL�� SHVHUWD� GLGLN�

GLKDUDSNDQ� GDSDW� PHPDKDPL� SHQWLQJQ\D� PDQDMHPHQ� ZDNWX�

VORW� GDODP�PHQJDWXU� NHGDWDQJDQ�GDQ� NHEHUDQJNDWDQ�SHVDZDW��

VHUWD� EDJDLPDQD� SURVHV� SHUVHWXMXDQ� SHQHUEDQJDQ� EHUSHUDQ�

GDODP�PHQJRRUGLQDVLNDQ�RSHUDVL�SHQHUEDQJDQ�\DQJ�DPDQ�GDQ�

HILVLHQ�� 7XMXDQ� SHPEHODMDUDQ� LQL� MXJD� PHQFDNXS� SHPDKDPDQ�

WHQWDQJ� SHUDQ� RWRULWDV� SHQHUEDQJDQ� GDODP� PHPEHULNDQ� VORW�

ZDNWX� NHSDGD�PDVNDSDL� SHQHUEDQJDQ�� SURVHGXU� \DQJ� WHUOLEDW�

GDODP�PHQGDSDWNDQ�SHUVHWXMXDQ�SHQHUEDQJDQ��GDQ�GDPSDNQ\D�

WHUKDGDS� RSHUDVL� SHQHUEDQJDQ� VHFDUD� NHVHOXUXKDQ�� 'HQJDQ�

PHPDKDPL� NRQVHS� GDQ� SUDNWLN� GDODP�PDQDMHPHQ�ZDNWX� VORW�

GDQ�SHUVHWXMXDQ�SHQHUEDQJDQ��GLKDUDSNDQ�SHVHUWD�GLGLN�GDSDW�

PHQJHPEDQJNDQ�NHWHUDPSLODQ�GDODP�PHQJHOROD�DUXV�ODOX�OLQWDV�

SHQHUEDQJDQ�GHQJDQ�OHELK�HIHNWLI�GDQ�PHPDKDPL�NRPSOHNVLWDV�

RSHUDVL�SHQHUEDQJDQ�VHFDUD�PHQ\HOXUXK� 
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+,'$<$7��5����������3(1*(0%$1*$1�02'8/�0$7(0$7,.$�

0$7(5,� 6(*,7,*$� %(5%$6,6� 675$7(*,� %(/$-$5� 3(7$�

.216(3��&21&(37�0$33,1*��8178.�6,6:$�.(/$6�9,,�

603� 1� �� .$/,*21'$1*� �'RFWRUDO� GLVVHUWDWLRQ��

81,9(56,7$6�08+$00$',<$+�385:2.(572�� 

,&$2����������'RF������$LU�7UDIILF�0DQDJHPHQW���WK�(G������� 

,&$2�� �������� 'RF� �����0DQXDO� RQ� &ROODERUDWLYH� $LU� 7UDIILF� )ORZ�

0DQDJHPHQW� 

,&$2����������,&$2�$QQH[����$LU�7UDIILF�6HUYLFHV����WK�HG������DPGW�

������ 

,YiQ� 0DUWtQH]�� -DYLHU� *DUFtD�+HUDV�� $QLHO� -DUGLQHV�� $OHMDQGUR�

&HUYDQWHV�� 0DQXHO� 6ROHU�� �������� 3UHGLFWLQJ� $LU� 7UDIILF� )ORZ�

0DQDJHPHQW�KRWVSRWV�GXH�WR�ZHDWKHU�XVLQJ�&RQYROXWLRQDO�1HXUDO�

1HWZRUNV��(QJLQHHULQJ�$SSOLFDWLRQV�RI�$UWLILFLDO�,QWHOOLJHQFH��

9ROXPH������3DUW�$� 

3HUDWXUDQ� 'LUHNWXU� -HQGUDO� 3HUKXEXQJDQ� 8GDUD� 1RPRU� .3� ����

7DKXQ� ����� WHQWDQJ� 3HUXEDKDQ� .HWLJD� DWDV� 3HUDWXUDQ�

'LUHNWXU� -HQGUDO� 3HUKXEXQJDQ� 8GDUD� 1RPRU�

6.(3�����,;������ 

3HUDWXUDQ� 'LUHNWXU� -HQGUDO� 3HUKXEXQJDQ� 8GDUD� 1RPRU�

6.(3�����,;������ WHQWDQJ� 3HWXQMXN� 3HODNVDQDDQ�

3HUVHWXMXDQ�7HUEDQJ��)OLJKW�$SSURYDO�� 

6DGHTXH�+DPGDQ��2XDOLG�-RXLQL��$OL�&KHDLWRX��=LHG�-HPDL��7RELDV�

$QGHUVVRQ�*UDQEHUJ��%LOO\�-RVHIVVRQ����������$LU�7UDIILF�)ORZ�

0DQDJHPHQW�8QGHU�(PLVVLRQ�3ROLFLHV��$QDO\]LQJ�7KH�,PSDFW�2I�

6XVWDLQDEOH� $YLDWLRQ� )XHO� $QG� 'LIIHUHQW� &DUERQ� 3ULFHV��

7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�$��3ROLF\�DQG�3UDFWLFH��9ROXPH�

����� 
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,PDP�6RQKDML��6�67���0�0� 

,PDP� 6RQKDML� �1,'1� ������������ ,'� VLQWD�

���������� ODKLU� GL� NRWD� %DQ\XZDQJL� SDGD�

7DQJJDO����-XOL�7DKXQ�������PHUXSDNDQ�.HWXD�

3URJUDP� 6WXGL� SDGD� 3URJUDP� 6WXGL� /DOX�

/LQWDV� 8GDUD� 3URJUDP� 6DUMDQD� 7HUDSDQ�

3ROLWHNQLN� 3HQHUEDQJDQ� ,QGRQHVLD� &XUXJ�

GHQJDQ� ODWDU� EHODNDQJ� SHQGLGLNDQ� '��

3HPDQGX�/DOX�/LQWDV�8GDUD���GDQ�0DJLVWHU�GL�

ELGDQJ� 0DQDMHPHQ�� %HOLDX� MXJD� PHUXSDNDQ�

GRVHQ� SHQJDPSX� PDWD� NXOLDK� $HURGURPH� &RQWURO� 3URFHGXUH��

0DQDJHPHQW�RI�$LU�7UDIILF�6HUYLFHV�GDQ�/HDGHUVKLS��6HODUDV�GHQJDQ�

ELGDQJ� SHQJDMDUDQQ\D�� EHOLDX� MXJD� WHUJDEXQJ� GDODP� IRNXV�

SHQHOLWLDQ� SDGD� ELGDQJ� $LU� 7UDIILF� 0DQDJHPHQW� GL� 3ROLWHNQLN�

3HQHUEDQJDQ�,QGRQHVLD�&XUXJ� 

 

0XKDPPDG�1DELO�:DKLG�=XOILNDU��6�7U�7UD� 

0XKDPPDG� 1DELO� :DKLG� =XOILNDU�� ODKLU� GL�

-DNDUWD� SDGD� 7DQJJDO� ��� 'HVHPEHU� ������

PHUXSDNDQ� 3UDQDWD� /DERUDWRULXP�

3HQGLGLNDQ� $KOL� 3HUWDPD�� SDGD� 3URJUDP�

6WXGL� /DOX� /LQWDV� 8GDUD� 3URJUDP� 6DUMDQD�

7HUDSDQ�� 3ROLWHNQLN� 3HQHUEDQJDQ� ,QGRQHVLD�

&XUXJ�� 'HQJDQ� ODWDU� EHODNDQJ� SHQGLGLNDQ�

'LSORQD� ,9� /DOX� /LQWDV� 8GDUD�� /XOXV� SDGD�

WDKXQ� ������ EHOLDX� PHUXSDNDQ� OXOXVDQ�

SURJUDP� 3ROD� 3HPELELWDQ� .HPHQWHULDQ� 3HUKXEXQJDQ� \DQJ�

NHPXGLDQ� GLWXJDVNDQ� GLEDZDK� %DGDQ� 3HQJHPEDQJDQ� 6'0�

3HUKXEXQJDQ�� GL� 8QLW� 3HODNVDQD� 7XJDV� \DLWX� 3ROLWHNQLN�

3HQHUEDQJDQ�,QGRQHVLD�&XUXJ�  



�� 

 

<XGKD�$ELPDQ\X��6�6L7���0�7,� 

<XGKD� $ELPDQ\X�� ODKLU� GL� 3DQJNDO� 3LQDQJ�

SDGD� 7DQJJDO� ��� $JXVWXV� ������ PHUXSDNDQ�

'RVHQ� 3URJUDP� 6WXGL� /DOX� /LQWDV� 8GDUD�

3URJUDP� 6DUMDQD� 7HUDSDQ�� 3ROLWHNQLN�

3HQHUEDQJDQ� ,QGRQHVLD�&XUXJ��'HQJDQ� ODWDU�

EHODNDQJ�SHQGLGLNDQ�'LSORQD�,9�/DOX�/LQWDV�

8GDUD� GDQ� 0DJLVWHU� 7HNQRORJL� ,QIRUPDVL��

%HOLDX� PHUXSDNDQ� 3HUVRQHO� 3HPDQGX� /DOX�

/LQWDV� 3HQHUEDQJDQ�� \DQJ� EHNHUMD� GL� 3HUXP�

/3313,��$LU1DY�,QGRQHVLD���6HODLQ�LWX��EHOLDX�MXJD�PHUXSDNDQ�$KOL�

0DQDMHPHQ�$UXV�/DOX�/LQWDV�3HQHUEDQJDQ� 

 

'U��'KLDQ�6XSDUGDP��6�(���0�0� 

'KLDQ�6XSDUGDP��1,'1�������������,'�VLQWD�

���������,'�*DUXGD�����������6FRSXV�$XWKRU�

,' � ��������������ODKLU�GL�.DEXSDWHQ�6OHPDQ�

SDGD� 7DQJJDO� ��� 1RYHPEHU� 7DKXQ� ������

PHUXSDNDQ� :DNLO� 'LUHNWXU� ,� GL� 3ROLWHNQLN�

3HQHUEDQJDQ� ,QGRQHVLD� &XUXJ� GHQJDQ� ODWDU�

EHODNDQJ� SHQGLGLNDQ� 'RNWRU� 0DQDMHPHQ�

3HQGLGLNDQ� GL� 8QLYHUVLWDV� 1HJHUL 6XUDED\D��

%HOLDX� MXJD� PHUXSDNDQ� GRVHQ� SDGD� 3URJUDP� 6WXGL� /DOX� /LQWDV�

8GDUD� 3URJUDP� 6DUMDQD� 7HUDSDQ� GL� 3ROLWNHQLN� 3HQHUEDQJDQ�

,QGRQHVLD�&XUXJ��6HODUDV�GHQJDQ�ELGDQJ�SHQJDMDUDQQ\D��EHOLDX�MXJD�

WHUJDEXQJ� GDODP� IRNXV� SHQHOLWLDQ� SDGD� ELGDQJ� $LU� 7UDIILF�

0DQDJHPHQW�GL�3ROLWHNQLN�3HQHUEDQJDQ�,QGRQHVLD�&XUXJ� 

 

 


