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SAMBUTAN

Pertemuan Ilmiah Tahunan (PIT) XXXIV HATHI  
dengan tema: “Tantangan Pengelolaan Sumber Daya 
Air dalam Menghadapi Perubahan Iklim untuk 
Mendukung Ketahanan Air, Pangan dan Energiˮ telah 
terselenggara dengan baik pada tanggal 8-10 September 
2017 di Jayapura, dan dihadiri oleh para ahli dan profesional  
dari seluruh Indonesia.

Diskusi dan presentasi Pertemuan Ilmiah Tahun ini membahas dengan intensif 
tentang Tantangan pengembangan dan pengelolaan SDA untuk daerah perbatasan 
NKRI; Tantangan dalam konservasi dan pengendalian daya rusak air akibat 
bencana alam ekstrim berbasis kearifan lokal; Tantangan pendayagunaan SDA 
untuk pencapai pembangunan berkelanjutan; serta Tantangan dalam perkuatan 
kelembagaan dan pemberdayaan masyarakat serta sistem informasi.

Saya berharap, seluruh presentasi dan diskusi Pertemuan Ilmiah Tahun ini dapat 
memberikan kontribusi dalam bentuk konsep, strategi, pembelajaran, dan berbagi 
pengalaman mengenai pengelolaan sumber daya air, terutama dalam mewujudkan 
ketahanan air nasional.

Kami ucapkan terimakasih kepada panitia, reviewers, para penulis, senior dan 
semua anggota HATHI atas dukungannya dalam pelaksanaan PIT XXXIV tahun 
ini. Semoga Allah merahmati kita semua, Aamiin.

Jayapura, Oktober 2017

Ir. Imam Santoso, M.Sc., 
Ketua Umum HATHI
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KATA PENGANTAR

Dengan mengucapkan puji dan syukur ke hadirat Tuhan Yang Maha Esa, Pengurus HATHI 
Cabang Papua dan Panitia Pelaksana Pertemuan Ilmiah Tahunan (PIT) XXXIV  HATHI 
Tahun 2017 menyampaikan selamat atas terbitnya Prosiding PIT XXXIV HATHI.

Publikasi karya ilmiah ini merupakan hasil dari kegiatan PIT XXXIV HATHI dengan 
Tema “Tantangan Pengelolaan Sumber Daya Air dalam Menghadapi Perubahan 
Iklim untuk Mendukung Ketahanan Air, Pangan dan Energi”, yang diselenggarakan 
di Jayapura pada Tanggal 8-10 September 2017. 

Pertemuan Ilmiah Tahunan ini telah menjadi ajang pertemuan, pembahasan dan 
penyebarluasan ilmu pengetahuan dan wawasan guna meningkatkan profesionalisme 
bagi praktisi, akademisi, peneliti dan pengambil keputusan, khususnya anggota HATHI. 
Disamping menjadi dokumentasi karya ilmiah PIT XXXIV, prosiding ini juga diharapkan 
dapat bermanfaat sebagai referensi dalam pengembangan keilmuan dan profesionalisme di 
bidang Sumber Daya Air. 

Kami merasa bahwa dalam hal penerbitan prosiding ini masih terdapat beberapa 
ketidaksempurnaan, oleh karena itu kami menyampaikan permohonan maaf dan 
mengharapkan banyak masukan yang kontruktif yang akan sangat membantu dalam rangka 
penyusunan dan penulisan di kemudian hari. Kami ucapkan selamat kepada penulis atas 
karya ilmiahnya yang telah berhasil  diterbitkan dalam prosiding ini.

	
	 Jayapura, Oktober 2017

	 HATHI Cabang Papua

Dr. Happy Mulia, M.Eng	 Yulianus M. Mambrasar               
Ketua HATHI Cabang Papua	 Ketua Panitia Pelaksana PIT XXXIV
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%DWDQJ�.XUDQML�PHUXSDNDQ�VDWX�GDUL�HQDP�VXQJDL�\DQJ�PHQJDOLU�GL�.RWD�3DGDQJ��%DWDQJ�
.XUDQML�LQL�VHULQJ�PHQJDODPL�EDQMLU�GLDQWDUDQ\D�EDQMLU�EDQGDQJ�WDQJJDO����-XOL������GDQ�
WDQJJDO� ��� 6HSWHPEHU� ������ WHUDNKLU� EDQMLU� EHVDU� WHUMDGL� WDQJJDO� ���0DUHW� ����� \DQJ�
PHQJJHQDQJL�NRPSOHNV�SHUXPDKDQ��SHUNDQWRUDQ�GDQ�IDVLOLWDV�XPXP�GL�GDHUDK�$LU�3DFDK�GDQ�
NDZDVDQ�ODLQQ\D�\DQJ�DGD�GL�NLUL�NDQDQ�DOLUDQ�EDWDQJ�NXUDQML��0HQJLQJDW��WHUGDSDW�EHEHUDSD�
SDUDPHWHU�NDUDNWHULVWLN�GDHUDK�DOLUDQ�VXQJDL�GDQ�SROD�DOLUDQ�\DQJ�PHPSHQJDUXKL�WHUMDGLQ\D�
EDQMLU��PDND�GLSHUNLUDNDQ� DGD� VXDWX� KXEXQJDQ� � \DQJ� HUDW� DQWDUD� NDUDNWHULVWLN�'$6�GDQ�
SROD�DOLUDQ�WHUVHEXW��+XEXQJDQ�LQL�VDQJDW�SHQWLQJ�XQWXN�GLNHWDKXL��VHKLQJJD�EHQFDQD�\DQJ�
PXQJNLQ�WLPEXO�SDGD�VXDWX�VXQJDL�\DQJ�PHPLOLNL�NDUDNWHULVWLN�WHUWHQWX�GDSDW�GLDQWLVLSDVL��
0DNDODK�LQL�PHQFRED�PHQHOLWL�.DUDNWHULVWLN�'$6�EHUGDVDUNDQ�PRUIRPHWULQ\D�GDQ��3ROD�
DOLUDQ�WHUKDGDS�WHUMDGLQ\D�EDQMLU�GL�%DWDQJ�.XUDQML��'DWD�\DQJ�GLJXQDNDQ�GDODP�DQDOLVD�LQL�

4
PDNV�4PLQ G

�� �������

'HQGULWLN�� %HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� WHUVHEXW� GDSDW� GLVLPSXONDQ�� EDKZD� � %DWDQJ�
.XUDQML�VHULQJ�PHQJDODPL�EDQMLU�GDQ�PHPSXQ\DL�WLQJNDW�HURVL�\DQJ�WLQJJL�

3(1'$+8/8$1�

/DWDU�%HODNDQJ

%DWDQJ�.XUDQML�PHUXSDNDQ�VDWX�GDUL�HQDP�VXQJDL�\DQJ�PHQJDOLU�GL�.RWD�3DGDQJ��
%DWDQJ�.XUDQML� LQL� VHULQJ�PHQJDODPL� EDQMLU� GLDQWDUDQ\D� EDQMLU� EDQGDQJ� WDQJJDO�
���-XOL������GDQ�WDQJJDO����6HSWHPEHU�������WHUDNKLU�EDQMLU�EHVDU�WHUMDGL�WDQJJDO�
���0DUHW������\DQJ�PHQJJHQDQJL�NRPSOHNV�SHUXPDKDQ��SHUNDQWRUDQ�GDQ�IDVLOLWDV�
XPXP�GL�GDHUDK�$LU�3DFDK�GDQ�NDZDVDQ�ODLQQ\D�\DQJ�DGD�GL�NLUL�NDQDQ�DOLUDQ�EDWDQJ�
NXUDQML��0HQJLQJDW��WHUGDSDW�EHEHUDSD�YDULDEHO�NDUDNWHULVWLN�GDHDUDK�DOLUDQ��VXQJDL�
GDQ�SROD�DOLUDQ�VHSHUWL�%HQWXN�'$6��.HUDSDWDQ�MDULQJDQ�VXQJDL��7LQJNDW�SHUFDEDQJDQ�



�

DGD�VXDWX�KXEXQJDQ��\DQJ�HUDW�DQWDUD�NDUDNWHULVWLN�'$6�GDQ�SROD�DOLUDQ�WHUVHEXW��
+XEXQJDQ� LQL� VDQJDW� SHQWLQJ� XQWXN� GLNHWDKXL� � VHKLQJJD� EHQFDQD� \DQJ�PXQJNLQ�
WLPEXO�SDGD�VXDWX�VXQJDL�\DQJ�PHPLOLNL�NDUDNWHULVWLN�GDQ�SROD�DOLUDQ��WHUWHQWX�GDSDW�
GLDQWLVLSDVL��$QDOLVD�GLODNXNDQ�GHQJDQ�PHQJKLWXQJ�PRUIRPHWUL�'DV�%DWDQJ�.XUDQML�

/RNDVL�VWXGL

.$-,$1�3867$.$

\DQJ� WLGDN� PDPSX� GLWDPSXQJ� ROHK� SDOXQJ� VXQJDL�� � /LPSDVDQ� LQL� PHUXSDNDQ�

�������)DNWRU�IDNWRU�\DQJ�PHPSHQJDUXKL�OLPSDVDQ�LQL�VHFDUD�XPXP�WHUGLUL�GDUL�GXD�

3ROD�$OLUDQ�6XQJDL�

)DNWRU�PHWHRURORJL�\DQJ�EHUSHQJDUXK�DGDODK�KXMDQ�\DQJ�PHOLSXWL�,QWHQVLWDV�
KXMDQ��GXUDVL�KXMDQ�GDQ�GLVWULEXVL�FXUDK�KXMDQ��

��

PP�WDKXQ��3HQJDUXK�LQWHQVLWDV�KXMDQ�WHUKDGDS�OLQWDVDQ�SHUPXNDDQ�VDQJDW�WHUJDQWXQJ�

OLPSDVDQ�SHUPXNDDQVHMDODQ�GHQJDQ�SHQLQJNDWDQ�LQWHQVLWDV�FXUDK�KXMDQ�

��

'XUDVL� PHUXSDNDQ� ODPD� ZDNWX� FXUDK� KXMDQ� WXUXQ� \DQJ� VDWXDQQ\D� GDODP� PHQLW�
DWDX�MDP����7RWDO�OLPSDVDQ�GDUL�VXDWX�KXMDQ�EHUNDLWDQ�ODQJVXQJ�GHQJDQ�GXUDVL�KXMDQ�
GHQJDQ�LQWHQVLWDV�WHUWHQWX��VHWLDS�'$6�PHPSXQ\DL�VDWXDQ�GXUDVL�KXMDQ�DWDX�ODPD�
KXMDQ�NULWXLV��-LND�KXMDQ�\DQJ�WHUMDGL�ODPDQ\D�NXUDQJ�GDUL�ODPD�KXMDQ�KXMDQ�NULWLV��
PDND�ODPDQ\D�OLPSDVDQ�DNDQ�VDPD�GDQ�WLGDN�WHUJDQWXQJ�SDGD�LQWHQVLWDV�KXMDQ�



�

�� 'LVWULEXVL�FXUDK�KXMDQ�

/DMX�GDQ�YROXPH�OLPSDVDQ�GLSHQJDUXKL�ROHK�GLVWULEXVL�GDQ�LQWHQVLWDV�KXMDQ�GL�VHOXUXK�
'$6��6HFDUD�XPXP��ODMX�GDQ�YROXPH�OLPSDVDQ�PDNVLPXP�WHUMDGL�MLND�VHOXUXK�'$6�

LQWHQVLWDV�WLQJJL�SDGD�VHEDJLDQ�'$6�GDSDW�PHQJKDVLONDQ�OLPSDVDQ�\DQJ�OHELK�EHVDU�
GLEDQGLQJNDQ�GHQJDQ�KXMDQ�ELDVD�\DQJ�WXUXQ�GL�VHOXUX�'$6�

.DUDNWHULVWLN�'DHUDK�$OLUDQ�6XQJDL

6XQJDL�GL�GDODP�VHPXD�'DHUDK�$OLUDQ�6XQJDL�PHQJLNXWL�VXDWX�DWXUDQ�\DLWX�EDKZD�
DOLUDQ� VXQJDL� GL� KXEXQJNDQ� ROHK� MDULQJDQ� VDWX� DUDK� GLPDQD� FDEDQJ� GDQ� DQDN�
VXQJDL� PHQJDOLU� NHGDODP� LQGXNQ\D� \DQJ� OHELK� EHVDU� GHQJDQ� PHQJLNXWL� VXDWX�
EHQWXN� MDULQJDQ� WHUWHQWX��%HQWXN� MDULQJDQ� LQL� DNDQ�DNDQ� WHUJDQWXQJ�SDGD�NRQGLVL�

6HFDUD� NHVHOXUXKDQ� NRQGLVL� LQL� DNDQ�PHQHQWXNDQ� NRQGLVL� NDUDNWHULVWLN� VXQJDL� GL�
GDODP� EHQWXN� MDULQJDQQ\D�� 3HQJHWDKXDQ� NDUDNWHULVWLN�'$6� LQL� GDSDW� GLQ\DWDNDQ��

PRUIRPHWUL�GDHUDK�DOLUDQ� VXQJDL�\DLWX� LVWLODK�\DQJ�GLJXQDNDQ�XQWXN�PHQ\DWDNDQ�
NHDGDDQ� MDULQJDQ� DOXU� VXQJDL� VHFDUD� NXDQWLWDWLI�� 'DWD� PRUIRPHWUL� \DQJ� ELVD�

�� %HQWXN�'$6

%HQWXN� VXDWX� GDHUDK� DOLUDQ� VXQJDL� PHPSHQJDUXKL� KLGURJUDI� DOLUDQ� VXQJDL� GDQ�
GHELW�SXQFDN��'DHUDK�DOLUDQ�VXQJDL�FHQGHUXQJ�EHUEHQWXN�ELGDQJ�EXODW�VHSHUWL�EXDK�
SLHU�� QDPXQ� DVSHN� JHRORJLV� PHQLPEXONDQ� VHMXPODK� SHQ\LPSDQJDQ� \DQJ� SDWXW�

GDSDW�GLKLWXQJ�PHODOXL�SHUEDQGLQJDQ�DQWDUD�OXDV�'$6�GHQJDQ�NXDGUDW�SDQMDQJ�VXQJDL�

GHQJDQ�PHQJJXQDNDQ�HORQJDWLRQ�UDWLR�\DLWX�PHPEDJL�OXDV�'$6�WHUKDGDS�SDQMDQJ�
VXQJDL� XWDPD�
PHQJJXQDNDQ�UXPXV�FLUFXODWLRQ�UDWLR�\DLWX�PHPEDJL�OXDV�'$6�WHUKDGDS�NHOLOLQJ�
GDUL�'$6�WHUVHEXW� ��%HQWXN�'$6�VHFDUD�NXDOLWDWLI�GDSDW�GLEDJL�PHQMDGL�GXD�
EHQWXN�XWDPD�\DLWX�EHQWXN�PHPEXODW�GDQ�EHQWXN�PHPDQMDQJ��6FKXPQ�PHQJDWDNDQ��
EDKZD�VHPDNLQ�WLQJJL�QLODL�QLVEDK�PHPDQMDQJ�GDUL�VXDWX�'$6��PDND�DNDQ�VHPDNLQ�
ODPEDW� ODMX� DOLUDQ� SHUPXNDDQ� DLU� VHKLQJJD� VHPDNLQ� ODPEDW� NRQVHQWUDVL� DLU� \DQJ�
WHUEHQWXN�

�� .HUDSDWDQ�6XQJDL

VXQJDL�UHQGDK�WHUOLKDW�SDGD�'$6��GHQJDQ�MHQLV�WDQDK�\DQJ�WDKDQ�WHUKDGDS�HURVL��DWDX�

SHUPHDEOH�\DQJ�UHQGDK��GHQJDQ�NHPLULQJDQ�WDQDK�\DQJ�FXUDP��GDQ�KDQ\D�VHGLNLW�

DGDODK�'
G�

/
X



�

GL�GDHUDK�SHJXQXQJDQ�GDQ�GL�GDHUDK� OHUHQJ�OHUHQJ�� WHWDSL�DQJND� LQGHN�NHUDSDWDQ�

PHQ\DWDNDQ� EDKZD� MLND� QLODL� NHUDSDWDQ� MDULQJDQ� VXQJDL� OHELK� NHFLO� GDUL� ��PLOH�

NHNHULQJDQ�

�� %LIXUFDWLRQ�5DWLR�

$OXU�VXQJDL�GL�GDODP�VXDWX�'$6�GDSDW�GLEDJL�GDODP�EHEHUDSD�RUGH�VXQJDL��2UGH�
VXQJDL�DGDODK��SRVLVL�SHUFDEDQJDQ�DOXU�VXQJDL�GL�GDODP�XUXWDQQ\D�WHUKDGDS�VXQJDL�
LQGXN� GDODP� VXDWX� '$6�� 'HQJDQ� GHPLNLDQ� PDNLQ� EDQ\DN� MXPODK� RUGH� VXQJDL�
DNDQ�VHPDNLQ�OXDV�'$6�Q\D�GDQ�DNDQ�VHPDNLQ�SDQMDQJ�SXOD�DOXUQ\D��%HUGDVDUNDQ�

RUGH�SHUWDPD��SHUWHPXDQ�DQWDUD�GXD�RUGH�SHUWDPD�GLVHEXW�RUGH�NHGXD��SHUWHPXDQ�
RUGH� SHUWDPD� GDQ� NHGXD� GLVHEXW� MXJD� RUGH� NHGXD�� GHPLNLDQ� VHWHUXVQ\D� VDPSDL�

SHUFDEDQJDQ� VXQJDL� \DQJ� WLQJJL� PHQXQMXNNDQ� EDKZD� MDULQJDQ� VXQJDL� WHUVHEXW�
PHQJDODPL�NHQDLNDQ�PXND�DLU�EDQMLU�GHQJDQ�FHSDW�GLVHUWDL�GHQJDQ�SHQXUXQDQ�\DQJ�

PHQJDODPL�NHQDLNDQ�PXND�DLU�EDQMLU�\DQJ�FHSDW�WHWDSL�SHQXUXQDQ�EHUMDODQ�GHQJDQ�
ODPEDW�

EHVDU��LQL�GLPDNVXGNDQ�DJDU�VHPXD�DOXU�VXQJDL�RUGH�SHUWDPD�PDVLK�WHUEDFD�ZDODXSXQ�
KDQ\D�EHUIXQJVL�PHQJDOLUNDQ�DLU�SDGD�VDDW�PXVLP�KXMDQ�VDMD���%HUGDVDUNDQ�MXPODK�
DOXU�VXQJDL�XQWXN�VDWX�RUGH�DNDQ�GDSDW�GLWHQWXNDQ�DQJND�LQGHNQ\D�\DQJ�PHQ\DWDNDQ�

�������������������������������������������������������������������������������������������������

��
E�
OHELK� NHFLO� GDUL� �� PDND� SDGD� DOXU� VXQJDL� WHUVHEXW� DNDQ�

PHPSXQ\DL�NHQDLNDQ�PXND�DLU�EDQMLU�GHQJDQ�FHSDW��VHGDQJNDQ�SHQXUXQDQQ\D�
EHUMDODQ�ODPEDW�



��
NHQDLNDQ� PXND� DLU� EDQMLU� GHQJDQ� FHSDW�� VHGDQJNDQ� SHQXUXQDQQ\D� EHUMDODQ�
GHQJDQ�FHSDW�

��
NHQDLNDQ� �GDQ�SHQXUXQDQ�PXND�DLU�EDQMLU�\DQJ� WLGDN� WHUODOX�FHSDW�DWDX� WLGDN�
WHUODOX��ODPEDW�

��

GDQ�OHUHQJ�\DQJ�FXUDP�PHQJDNLEDWNDQ�ZDNWX�\DQJ�GLSHUOXNDQ�XQWXN�SHQJXPSXODQ�
DLU�PHQMDGL� OHELK�VLQJNDW��6HODLQ�EHUSHQJDUXK� WHUKDGDS�EDQMLU�� UHOLHI� UDVLR�VXQJDL�
MXJD�EHUSHQJDUXK�WHUKDGDS�SURVHV�HURVL��6HPDNLQ�WLQJJL�QLODL�UHOLHI�UDVLRQ\D��PDND�

DNLEDWQ\D�NHPDPSXDQ�PHQJHUXV�DNDQ�VHPDNLQ�EHVDU��'DODP�KDO� LQL�RUGH�VXQJDL�
SHUWDPD�ELDVDQ\D�WHUOHWDN�SDGD�OHUHQJ�\DQJ�FXUDP�GDQ�RUGH�VHODQMXWQ\D�SDGD�OHUHQJ�

UHOLHI� UDVLR�VXDWX�'$6�DNDQ�VHPDNLQ� WLQJJL� ODMX�VHGLPHQWDVL�SDGD�'$6�WHUVHEXW��
8QWXN� PHQGDSDWNDQ� QLODL� UHOLHI� UDVLR� GDUL� VXDWX� '$6�� 6WDKOHU� PHUXPXVNDQQ\D�
GHQJDQ�SHUKLWXQJDQ�DQWDUD�EHGD�WLQJJL�KXOX�GDQ�KLOLU�VXDWX�'$6�WHUKDGDS�SDQMDQJ�
VXQJDL�XWDPD�

�� 7HNVWXU�-DULQJDQ�6XQJDL

7HNVWXU�MDULQJDQ�VXQJDL�PHUXSDNDQ�VDODK�VDWX�NRQVHS�SHQWLQJ�GDODP�JHRPRUIRORJL�
\DQJ�PHQJJDPEDUNDQ�MDUDN�UHODWLYH�DQWDU�MDULQJDQ�VXQJDL��7HNVWXU�MDULQJDQ�VXQJDL�

NHPLULQJDQ��7HNVWXU� MDULQJDQ�PHUXSDNDQ� MXPODK� WRWDO� VHJPHQ�VXQJDL�GDUL� VHPXD�

.HPLULQJDQ� '$6� PHUXSDNDQ� SDUDPHWHU� \DQJ� SHQWLQJ� GDODP� VXDWX� '$6��
3HQLQJNDWDQ�UHOLHI�GDQ�OHUHQJ�\DQJ�FXUDP�PHQJDNLEDWNDQ�ZDNWX�\DQJ�GLSHUOXNDQ�
SDGD� VDDW� SHQJXPSXODQ� DLU� PHQMDGL� OHELK� VLQJNDW�� 6HODLQ� EHUSHQJDUXK� WHUKDGDS�
EDQMLU��NHPLULQJDQ�'$6� MXJD�EHUSHQJDUXK� WHUKDGDS�SURVHV�HURVL�� VHPDNLQ�FXUDP�

7LQJNDW�NHPLULQJDQ�'$6�GLWHQWXNDQ�EHUGDVDUNDQ�SHUEDQGLQJDQ�DQWDUD�EHGD�WLQJJL�
GHQJDQ�SDQMDQJ�VXQJDL�XWDPD�

0(72'2/2*,

�� 0HQJKLWXQJ�KXMDQ�UHQFDQD�GDQ�GHELW�EDQMLU�UHQFDQD�GL�%DWDQJ�.XUDQML�

��

VXQJDL�GHQJDQ�PHQJJXQDNDQ�PHWRGH�6WUDKOHU�



�

�� 0HQHQWXNDQ� SDUDPHWHU� PRUIRPHWUL� '$6� VHSHUWL� $VSHN� 0RUIRPHWUL� /LQHDU��

�� 0HQJKLWXQJ�GDQ�PHQJLQWHUSUHWDVL�PRUIRPHWUL�'$6�WHUVHEXW

.HVLPSXODQ

+$6,/�.(*,$7$1�'$1�3(0%$+$6$1

3HUKLWXQJDQ�GHELW�EDQMLU

3HUKLWXQJDQ� GHELW� EDQMLU� GLSHUOXNDQ� XQWXN� � PHQHQWXNDQ� SDUDPHWHU� NDUDNWHULVWLN�
KLGURORJL� '$6� \DQJ� GLSHUROHK� GDUL� SHUEDQGLQJDQ� DQWDUD� GHELW� PDNVLPXP�GHELW�

4PDNV�4PLQ�� \DQJ� PHUXSDNDQ� LQGLNDWRU� EHVDUDQ� KLGURORJL� XQWXN� PHQ\DWDNDQ�
DSDNDK�'$6� LWX� EHUIXQJVL� VHEDJDL� SURVHVRU� \DQJ� EDLN� DWDX� WLGDN�� GDSDW� GLWLQMDX�
GDUL�VXGXW�SDQGDQJ��QLODL�SHUEDQGLQJDQ��4PDNV�4PLQ��$SDELOD��QLODL�EHVDUDQ�DQWDUD�

PDNVLPXP�\DQJ�WHUMDGL��GDQ�VHEDOLNQ\D��GHELW�PLQLPXQ�GDSDW�WHUMDGL�VDQJDW�NHFLO��

GHELW� EDQMLU� %W�� .XUDQML� GHQJDQ�PHQJJXQDNDQ� EHEHUDSD�PHWRGH� GLSHUROHK� GHELW�
EDQMLU�VHSHUWL�SDGD�7DEHO���

7DEHO���
'DWD�+XMDQ

3HULRGH�
8ODQJ

0HWRGH�6LQWHVLV�+LGURJUDI
��GW� ��GW� ��GW� ��GW�

� ���
��� ����

�� ���� ��� ��� ����
���� ���

'DUL�GDWD��SDGD�WDEHO�WHUVHEXW�GLDWDV��GLSHUROHK�GHELW�PDNVLPXP�XQWXN�SHULRGH�XODQJ�
��GW��'DQ�

GL�%DWDQJ�.XUDQML�GLSHUROHK�GHELW�PLQLPXP�VHEHVDU������P��GW��MDGL�SHUEDQGLQJDQ��

EDQ\DN�NHMDGLDQ�EDQMLU�PDNVLPXP��\DQJ�WHUMDGL�GL�%DWDQJ�.XUDQML�

0RUIRPHWUL�'DHUDK�$OLUDQ�6XQJDL��'$6��%DWDQJ�.XUDQML

PHQGHVNULSVLNDQ�KLUDUNL� ORNDVL� VXQJDL�GDODP�VHEXDK� MDULQJDQ�'$6��RUGH� VXQJDL��
GDQ�SDQMDQJ�WLDS�VHJPHQ�VXQJDL��+XEXQJDQ�PRUIRPHWUL�GDHUDK�PHQJKDVLONDQ�GDWD�
\DQJ�EHUJXQD�XQWXN�NDUDNWHULVWLN� VXQJDL� GDODP� VDWX�'$6�� WHUPDVXN�GLGDODPQ\D�
GDWD� FXUDK� KXMDQ� GDQ� NRQVHQWUDVL� DOLUDQ� SHUPXNDDQ�� LQWHUDNVLQ\D� GHQJDQ� EDWXDQ�
SHQ\XVXQ� GDHUDK� WHUVHEXW�� +XEXQJDQ�PRUIRPHWUL� UHOLHI� PHQJKDVLONDQ� LQIRUPDVL�
YDULDVL� SHUEHGDDQ� NHWLQJJLDQ� SDGD� WLDS� MDULQJDQ� VXQJDL� GDODP� VXDWX� '$6��



�

PRUIRPHWUL�UHOLHI�PHVNLSXQ�VXOLW�GLODNXNDQ�SHUKLWXQJDQ�NDUHQD�PHUXSDNDQ�REMHN�
WLJD� GLPHQVL�� QDPXQ� VDQJDW� HIHNWLI� GDODP� GHVNULSVL� NXDQWLWDWLI� WHUXWDPD� GDODP�
PHQMHODVNDQ�SHUXEDKDQ�EHQWXN�PHGDQ�VXQJDL��'DODP�VWXGL�LQL��YDULDEHO�PRUIRPHWUL�
\DQJ� GLJXQDNDQ� DGD� ��� YDULDEHO� \DQJ� GLNHORPSRNNDQ�PHQMDGL� WLJD� \DLWX�$VSHN�

%HVDUDQ�GDUL�QLODL�QLODL�PRUIRPHUL�WHUVHEXW�GLDWDV�GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO���

�� $VSHN�0RUIRPHWUL�/LQHDU�

D� 3DQMDQJ� VXQJDL� XWDPD�� PHUXSDNDQ� SDQMDQJ� VXQJDL� LQGXN� \DQJ� GLKLWXQJ�

PHPSHQJDUXKL�ZDNWX�\DQJ�GLEXWXKNDQ�ROHK�DLU�PHQJDOLU�GDUL�KXOX�XQWXN�
PHQFDSDL� KLOLU�� VHPDNLQ� WLQJJL� QLODL� SDQMDQJ� VXQJDL� XWDPD�� PDND� ZDNWX�
WHPSXK�DLU�GDUL�KXOX�NH�PXDUD�VHPDNLQ�ODPD��

E� .HUDSDWDQ� MDULQJDQ� VXQJDL�� PHUXSDNDQ� VXDWX� LQGHNV� \DQJ� PHQXQMXNNDQ�

GDODP� VWXGL� LQL� DGDODK� ������ WHUPDVXN� NDWHJRUL� VHGDQJ�� VHPDNLQ� WLQJJL�
.HUDSDWDQ�-DULQJDQ�6XQJDL��VHPDNLQ�EHVDU�NHFHSDWDQ�DOLUDQ�SHUPXNDDQ�XQWXN�
FXUDK�KXMDQ�\DQJ�VDPD��2OHK�NDUHQDQ\D�GHQJDQ�NHUDSDWDQ�MDULQJDQ�VXQJDL�

&����������.HUDSDWDQ�MDULQJDQ�VXQJDL�MXJD�PHQJLQGLNDVLNDQ�SHUPHDELOLWDV�
EDWXDQ�VXDWX�'$6��6HPDNLQ� WLQJJL�QLODL�.HUDSDWDQ� MDULQJDQ�VXQJDL�PDND�
DNDQ�VHPDNLQ�UHQGDK�SHUPHDELOLWDV�EDWXDQ�'$6�WHUVHEXW��%HUGDVDUNDQ�QLODL�
NHUDSDWDQ�MDULQJDQ�VXQJDL�VHEHVDU�������\DQJ�WHUPDVXN�NDWHJRUL�VHGDQJ��KDO�
LQL�PHQJLQGLNDVLNDQ�%DWDQJ�.XUDQML�PHPSXQ\DL�NHFHSDWDQ�DOLUDQ�SHUPXNDQ�
\DQJ�FHSDW�GDQ�EDQMLU�DNDQ�WHUMDGL�GDODP�ZDNWX�VLQJNDW�



F� 7LQJNDW� 3HUFDEDQJDQ� 6XQJDL�� 7LQJNDW� SHUFDEDQJDQ� VXQJDL� PHUXSDNDQ�
LQGHNV�\DQJ�PHQXQMXNNDQ�EDQ\DNQ\D�DQDN�DQDN�VXQJDL�\DQJ�PHQJDOLU�NH�
VXQJDL�XWDPD��6HPDNLQ�EDQ\DN�DQDN�DQDN�VXQJDL�GDODP�VXDWX�'$6��PDND�
DNDQ�VHPDNLQ�WLQJJL�QLODL� WLQJNDW�SHUFDEDQJDQ�VXQJDLQ\D��GDODP�VWXGL� LQL�
RUGH�VXQJDLQ\D�GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO��� 2UGH�VXQJDL�%DWDQJ�.XUDQML

2UGH�
6XQJDL��8�

-XPODK�
VXQJDL��1

X
�
7RWDO�SDQMDQJ�6XQJDL�
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7LQJNDW� SHUFDEDQJDQ� VXQJDL� EHUSHQJDUXK� WHUKDGDS�NHQDLNDQ�PXND� DLU� EDQMLU�
SDGD�VXDWX�'$6��VHPDNLQ�WLQJJL�QLODL�WLQJNDW�SHUFDEDQJDQ�VXQJDL��PDND�DNDQ�
VHPDNLQ�FHSDW�MXJD�NHQDLNDQ�PXND�DLU�EDQMLUQ\D��7LQJNDW�SHUFDEDQJDQ�VXQJDL�

KDO�LQL�EHUDUWL�EDQMLU�FHSDW�WHUMDGL�GL�VXQJDL�%DWDQJ�.XUDQML�

G� 7HNVWXU� -DULQJDQ� 6XQJDL�� 7HNVWXU� MDULQJDQ� VXQJDL� PHUXSDNDQ� VDODK� VDWX�
NRQVHS� SHQWLQJ� GDODP� JHRPRUIRORJL� \DQJ� PHQJJDPEDUNDQ� MDUDN� UHODWLI�
DQWDU� MDULQJDQ� VXQJDL�� 7HNVWXU� MDULQJDQ� VXQJDL� VDQJDW� GLSHQJDUXKL� ROHK�

7HNVWXU� MDULQJDQ�PHUXSDNDQ�MXPODK�WRWDO�SDQMDQJ�VXQJDL�GDUL�VHPXD�RUGH�

WHNVWXU� MDULQJDQ� VXQJDL�� GDQ�PHQJLQJDW� WHNVWXU� MDULQJDQ� VXQJDL� WHUPDVXN�

V
���.HUDSDWDQ�

MDULQJDQ� VXQJDL� GDQ� IUHNXHQVL� VXQJDL� WHODK� PHQMDGL� VDWX� \DQJ� GLVHEXW�
GHQJDQ�WHNVWXU�MDULQJDQ�VXQJDL�GDQ�GLQ\DWDNDQ�GHQJDQ�SHUVDPDDQ�7� �'G�[�

7DEHO���
1R 7HNVWXU�-DULQJDQ�6XQJDL��7� .HODV
� .DVDU
� 6HGDQJ
� +DOXV
�

G�

WHUPDVXN�GDODP�NHODV�NDVDU��KDO�LQL�PHQJLQGLNDVLNDQ�EDWXDQQ\D�NXDW�GDQ�PDVVLI�
\DQJ�PHQ\HEDENDQ�WHNVWXU�VXQJDL�NDVDU��GLVDPSLQJ�LWX�WHNVWXU�MDULQJDQ�VXQJDL�

\DQJ�PHUXSDNDQ�IDNWRU�XWDPD�SHQ\HEDE�EDQMLU�
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D� /XDV�'$6��PHUXSDNDQ� VDODK� VDWX� DVSHN�SHQWLQJ�GDODP�KLGURORJL�� NDUHQD�

EHUSHQJDUXK�ODQJVXQJ�WHUKDGDS�EHVDU�DOLUDQ�DLU�GDQ�QLODL�UDWD�UDWD�DOLUDQ�

E� .HOLOLQJ�'$6�DGDODK�EDWDV�OXDU�'$6�\DQJ�PHPEDWDVL�DUHD�WHUVHEXW��.HOLOLQJ�
'$6�GLJXQDNQ�VHEDJDL�LQGLNDWRU�GDUL�OXDV�GDQ�EHQWXN�'$6��\DLWX�GHQJDQ�
PHQJJXQDNDQ�YDULDEHO�PRUIRPHWUL�ODLQQ\D�VHSHUWL�QLVEDK�PHPDQMDQJ�GDQ�
QLVEDK�PHPEXODW�

F�
UDVLR�DQWDU�OXDV�'$6�GDQ�.HOLOLQJ�'$6��GDQ�QLVEDK�PHPEXODW�GLSHQJDUXKL�
ROHK� OLWRORJL� EDWXDQQ\D�� 0RUIRPHWUL� DUHD� QLVEDK� PHPEXODW� PHUXSDNDQ�
NHEDOLNDQ� GDUL� PRUIRPHWUL� QLVEDK� PHPDQMDQJ�� 6HPDNLQ� WLQJJL� QLVEDK�
PHPEXODW�VXDWX�'$6��PDND�DNDQ�VHPDNLQ�WLQJJL�ODMX�DOLUDQ�SHUPXNDDQ�GDQ�

'$6� WHUVHEXW�PHPLOLNL� EHQWXN� \DQJ�PHPDQMDQJ��'DUL� KDVLO� SHUKLWXQJDQ�

F�

EHUDUWL�'$6�%DWDQJ�.XUDQML�WHUPDVXN�PHPLOLNL�EHQWXN�PHPDQMDQJ�GHQJDQ�
ODMX�DOLUDQ�SHUPXNDDQ�\DQJ�ODPEDW�VHKLQJJD�NRQVHQWUDVL�DOLUDQ�SHUPXNDDQ�
\DQJ�WHUEHQWXN�MXJD�ODPEDW�

G�

PHDQMDQJ�PHPXQJNLQNDQ�XQWXN�GDSDW�GLJXQDNDQ�VHEDJDL�VXDWX�NDUDNWHULVWLN�
'$6�\DQJ�PHQJLQGLNDVLNDQ�ODMX�DOLUDQ�SHUPXNDDQ�GDQ�NRQVHQWUDVL�DLU�SDGD�
VXDWX�'$6��6HPDNLQ�WLQJJL�QLODL�QLVEDK�PHPDQMDQJ�VXDWX�'$6��PDND�ODMX�
DOLUDQ� SHUPXNDDQ� OHELK� ODPEDW� VHKLQJJD� NRQVHQWUDVL� DOLUDQ� MXJD� ODPEDW��

1R 1LODL�1LVEDK�0HPDQMDQJ .HODV
� %XODW
� 2YDO
� 6HGLNLW�PHPDQMDQJ
� 0HPDQMQDJ

6DQJDW�PHPDQMDQJ

'DUL�KDVLO�SHUKLWXQJDQ�QLVEDK�PHPDQMDQJ�'$6�EDWDQJ�NXUDQML�GLSHUROHK�QLODL�

PHPDQMDQJ��KDO�LQL�EHUDUWL�'$6�%DWDQJ�.XUDQML�PHPLOLNL�ODMX�DOLUDQ�SHUPXNDDQ�
\DQJ�ODPEDW�VHKLQJJD�NRQVHQWUDVL�DOLUDQ�SHUPXNDDQ�\DQJ�WHUEHQWXN�MXJD�ODPEDW�
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EDJL�DQWDUD�VHOLVLK� WLQJJL�KXOX�GDQ�KLOLU�VXQJDL�GHQJDQ�SDQMDQJ�VXQJDL�XWDPD�
SDGD�'$6�WHUVHEXW��6FKXPQ�PHQ\DWDNDQ�EDKZD��MLND�QLODL�UHOLHI�UDVLR�EHVDU�GDUL�

VHGDQJNDQ�PXDUDQ\D�EHUDGD�GL�8ODN�.DUDQJ�.HFDPDWDQ�3DGDQJ�8WDUD�GHQJDQ�

KDO� LQL�EHUDUWL�GDSDW�GLNDWDNDQ��EDKZD�'$6�%DWDQJ�.XUDQML�PHPSXQ\DL� ODMX�
VHGLPHQWDVL�\DQJ�WLQJJL�

E��

.HPLULQJDQ�'$6�PHPSHQJDUXKL� SHQLQJNDWDQ� UHOLHI� GDQ� OHUHQJ� \DQJ� FXUDP�
VHKLQJJD�PHQJDNLEDWNDQ�ZDNWX�NRQVHQWUDVL�DOLUDQ�PHQMDGL�OHELK�VLQJNDW��6HODLQ�
EHUSHQJDUXK� WHUKDGDS� EDQMLU�� NHPLULQJDQ� VXQJDL� MXJD� EHUSHQJDUXK� WHUKDGDS�
SURVHV�HURVL��6HPDNLQ�FXUDP�OHUHQJ�VXDWX�'$6��PDND�DOLUDQ�SHUPXNDDQ�PHQMDGL�

EHGD�WLQJJL�'$6�EDJLDQ�KXOX�GDQ�KLOLU�WHUKDGDS��SDQMDQJ�'$6�WHUVHEXW�GDODP�
VDWXDQ� SHUVHQ�� SDQMDQJ�'$6�PHUXSDNDQ� JDULV� OXUXV� \DQJ� GLXNXU� GDUL�PXDUD�

P�GDUL�SHUPXNDDQ�ODXW�GDQ�EHUDGD�GL�.HFDPDWDQ�3DXK��VHGDQJNDQ�PXDUDQ\D�
EHUDGD� GL� � 8ODN� .DUDQJ� .HFDPDWDQ� 3DGDQJ� 8WDUD� GHQJDQ� HOHYDVL� � �� GDUL�
SHUPXNDDQ� ODXW�� MLND� GLXNXU� GDUL�PXDUD� GHQJDQ�PHQDULN� JDULV� OXUXV� NH� WLWLN�

FXUDP� VHKLQJJD�ZDNWX� \DQJ� GLSHUOXNDQ� WHUMDGLQ\D� EDQMLU� OHELK� VLQJNDW� VHUWD�
NHPDPSXDQ�PHQJHURVL�VHPDNLQ�EHVDU��

3ROD�$OLUDQ�

%HQWXN� SROD� DOLUDQ� DGD� EHUPDFDP�PDFDP� � \DQJ� PDVLQJ�PDVLQJ� GLFLULNDQ� ROHK�
NRQGLVL�EDWXDQ�\DQJ�GLOHZDWL�ROHK�VXQJDL�WHUVHEXW��%HQWXN�3ROD�DOLUDQ�'$6�%DWDQJ�
.XUDQML�DGDODK��EHUEHQWXN�'HQGULWLN�\DLWX�EHQWXN�SROD�DOLUDQ�\DQJ�FDEDQJ�FDEDQJ�
VXQJDLQ\D��PHQ\HUXSDL�VWUXNWXU�SRKRQ��3DGD�XPXPQ\D�SROD�DOLUDQ�VXQJDL�GHQGULWLN�
GLNRQWURO�ROHK�OLWRORJL�EDWXDQ�\DQJ�KRPRJHQ��3ROD�DOLUDQ�GHQGULWLN�GDSDW�PHPLOLNL�
WHNVWXU�NHUDSDWDQ� VXQJDL� \DQJ� GLNRQWURO� ROHK� MHQLV� EDWXDQQ\D�� 6HEDJDL� FRQWRK�
VXQJDL� \DQJ� PHQJDOLU� GLDWDV� EDWXDQ� \DQJ� WLGDN�NXUDQJ� UHVLVWHQ� WHUKDGDS� HURVL�

GLMHODVNDQ�EDKZD�UHVLVWHQVL�EDWXDQ�WHUKDGDS�HURVL�VDQJDW�EHUSHQJDUXK�SDGD�SURVHV�
SHPEHQWXNDQ� DOXU�DOXU� VXQJDL�� EDWXDQ� \DQJ� WLGDN� UHVLVWHQ� FHQGUXQJ� DNDQ� OHELK�
PXGDK�GLHURVL�PHPEHQWXN�DOXU� �DOXU�VXQJDL��-DGL�VXDWX�VLVWHP�SHQJDOLUDQ�VXQJDL�
\DQJ� PHQJDOLU� SDGD� EDWXDQ� \DQJ� WLGDN� UHVLVWHQ� DNDQ� PHPEHQWXN� SROD� MDULQJDQ�
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'$6�%DWDQJ�.XUDQML��3ROD�$OLUDQ�6XQJDL�'HQGULWLN

%HUGDVDUNDQ� SHWD� JHRORJL� OHPEDU� 3DGDQJ�� 6XPDWHUD� %DUDW� ROHK� .DVWRZR� GDQ�
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NHEDQ\DNDQ� WHUGLUL� GDUL� KDVLO� URPEDNDQ� DQGHVLW� EHUDVDO� GDUL� JXQXQJ� DSL� VWUDWR��
47DX�� 3HUPXNDDQQ\D� GLWXWXSL� ROHK� ERQJNDK�ERQJNDK� DQGHVLW�� +DO� LQL� VHVXDL�

PDVVLI�\DQJ�PHQ\HEDENDQ�WHNVWXU�VXQJDL�NDVDU��GLVDPSLQJ�LWX�QLODL�WHNVWXU�MDULQJDQ�

\DQJ�PHUXSDNDQ�IDNWRU�XWDPD�SHQ\HEDE�EDQMLU�

.(6,038/$1�'$1�5(.20(1'$6,

.HVLPSXODQ

GDQ� 3ROD� DOLUDQ� '$6� %DWDQJ� .XUDQML� GDODP� NDLWDQQ\D� GHQJDQ� WHUMDGLQ\D� EDQMLU�
DNXUDVLQ\D� GDSDW� GLDQGDONDQ�� .DUDNWHULVWLN� PRUIRPHWUL� GLDQDOLVLV� GHQJDQ�
PHQJJXQDNDQ�UXPXV�UXPXV�PDWHPDWLN�VHSHUWL�SDQMDQJ�GDQ�NHOLOLQJ�'$6��SDQMDQJ�

DQWDUD�4
PDNV�4PLQ�

%DWDQJ�.XUDQML�PHPSXQ\DL�NHFHSDWDQ�DOLUDQ�SHUPXNDQ�\DQJ�FHSDW�GDQ�EDQMLU�DNDQ�

UHQGDK�� PDND� DOLUDQ� SHUPXNDDQ� PHQMDGL� EHVDU� \DQJ� PHUXSDNDQ� IDNWRU� XWDPD�

WLQJJL�� KDO� LQL� GDSDW�GLNDWDNDQ'$6�%DWDQJ�.XUDQML�PHPSXQ\DL� ODMX� VHGLPHQWDVL�

GLSHUOXNDQ� WHUMDGLQ\D� EDQMLU� OHELK� VLQJNDW� VHUWD� NHPDPSXDQ�PHQJHURVL� VHPDNLQ�
EHVDU��
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5HNRPHQGDVL

�� 8QWXN�PHQJXUDQJL�IUHTXHQVL�GDQ�EHVDUQ\D�EDQMLU�GL�%DWDQJ�.XUDQML�LQL��PDND�

�� 7DQJJXO�WDQJJXO�VXQJDL�\DQJ�UHQGDK�GDQ�PHPXQJNLQNDQ�GHELW�EDQMLU�PHOXDS�
SDGD�WHPSDW�WHUVHEXW��PDND�SHUOX�GLWLQJJLNDQ�GDQ�GLSHUNXDW�

�� 3HQJHORODDQ�KXWDQ�GDQ�SHUWDQLDQ�\DQJ�EHQDU�XQWXN�PHQFHJDK�DOLUDQ�SHUPXNDDQ�

PHPLFX�WHUMDGLQ\D�EDQMLU��VHGDQJNDQ�WHEDQJ�SLOLK�DNDQ�PHQJXUDQJL��PHQFHJDK�
HURVL�GDQ�EDQMLU��

5()(5(16,

$VGDN��&���������+LGURORJL�GDQ�SHQJRODKDQ�'DHUDK�$OLUDQ�6XQJDL��<RJ\DNDUWD��

+\GURSK\VLFDO�DSSURDFK�WR�4XDQWLWDWLYH�PRUSKRORJ\´��%XOO��*HRO��6RF��
$PHU

+LGURORJL�6XQJDL��'HSDUWHPHQ�3HNHUMDDQ�8PXP�

.HPHQWULDQ�3HNHUMDDQ�8PXP��������3HUDWXUDQ�3HPHULQWDK�5HSXEOLN�,QGRQHVLD�
1RPRU����7DKXQ������WHQWDQJ�6XQJDL�

.HPHQWHULDQ�.HKXWDQDQ��������3HUDWXUDQ�'LUHNWXU�-HQGUDO�%LQD�3HQJHORODDQ�
'DHUDK�$OLUDQ�6XQJDL�GDQ�3HUKXWDQDQ�6RVLDO��
.DUDNWHULVWLN�'DHUDK�$OLUDQ�6XQJDL

+LGURORJL�XQWXN�,QVLQ\XU

FKDUDFWHULVWLFV�LQ�WKH�&OLQFK�0RXQWDLQ�DUHD��9LUJLQLD�DQG�7HQQHVVHH��3URMHFW�
15���������7HFK��5HSW�

6RVURGDUVRQR��6�GDQ�.�7DNHGD��������+LGURORJL�XQWXN�3HQJDLUDQ��-DNDUWD��
3UDGQ\D�3DUDPLWD

,QWURGXFWLRQ�WR�3K\VLFDO�*HRJUDSK\���QG�

+DQGERRN�RI�$SSOLHG�+LGURORJ\

6XULSLQ���������6LVWHP�'UDLQDVH�3HUNRWDDQ�<DQJ�%HUNHODQMXWDQ��3HQHUELW�$QGL�
<RJ\DNDUWD�
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