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,QWDQ�$\X]D ��������$VXKDQ�.HSHUDZDWDQ�*HURQWLN�SDGD1\��6�GHQJDQ�$VPD GL�
:LOD\DK� .HUMD� 3XVNHVPDV� 3HUDZDQJ 7DKXQ� ������ .DU\D� 7XOLV� ,OPLDK� 6WXGL�
.DVXV�� 3URJUDP� 6WXGL� ',,,� .HSHUDZDWDQ� 3HNDQEDUX�� -XUXVDQ� .HSHUDZDWDQ��
3ROLWHNQLN�.HVHKDWDQ�.HPHQNHV�5LDX��3HPELPELQJ�����+��+XVQDQ��6.3��0.0��
�,,��1V��:LZLHN�'HOYLUD� 6�.HS���0�.HS

$VPD� DGDODK� SHQ\DNLW� NURQLV� \DQJ� PHQJJDQJJX� MDODQ� QDIDV� DNLEDW� DGDQ\D�
LQIODPDVL� GDQ� SHPEHQJNDNDQ� GLQGLQJ� GDODP� VDOXUDQ� QDIDV� VHKLQJJD� PHQMDGL�
VDQJDW� VHQVLWLI� WHUKDGDS� PDVXNQ\D� EHQGD� DVLQJ� \DQJ� PHQLPEXONDQ� UHDNVL�
EHUOHELKDQ�� $NLEDWQ\D� VDOXUDQ� QDIDV� PHQ\HPSLW� GDQ� MXPODK� XGDUD� \DQJ� PDVXN�
NHGDODP� SDUX� EHUNXUDQJ�� +DO� LQL� PHQ\HEDENDQ� WLPEXOQ\D� QDIDV� EHUEXQ\L�
�ZKHH]LQJ��� EDWXN� EDWXN�� GDGD� VHVDN�� GDQ� JDQJJXDQ� EHUQDIDV� WHUXWDPD� SDGD�
PDODP�KDUL��6RHGDUWR��������7XMXDQ�GDUL�SHQXOLVDQ�LQL�DGDODK�PDKDVLVZD�PDPSX�
PHPEHULNDQ�$VXKDQ�.HSHUDZDWDQ�*HURQWLN�SDGD1\��6�GHQJDQ�$VPD GL�:LOD\DK�
.HUMD� 3XVNHVPDV� 3HUDZDQJ�� 0HWRGH� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH
SHQGHNDWDQ� \DQJ� PHOLSXWL� SHQJNDMLDQ�� GLDJQRVD� NHSHUDZDWDQ�� LQWHUYHQVL�
NHSHUDZDWDQ��LPSOHPHQWDVL�NHSHUDZDWDQ�GDQ�HYDOXDVL�NHSHUDZDWDQ�\DQJGLODNXNDQ�
SDGD WDQJJDO� ���± ���0DUHW������ +DVLO�GDUL�SHQJNDMLDQ SDGD�1\��6�GLGDSDWNDQ�
WDQGD�GDQ�JHMDOD�PHOLSXWL�QDIDV�WHUDV�EHUDW��GDGD�WHUDVD�VHVDN��GL�VHUWDL�EDWXN��GDQ�
MXJD�NOLHQ PHUDVD� OHODK�GDQ�QDIVX�PDNDQ�NOLHQ�PHQXUXQ��'LDJQRVD�NHSHUDZDWDQ�
\DQJ� GLDQJNDW� \DLWX� NHWLGDNHIHNWLIDQ� EHUVLKDQ� MDODQ� QDIDV�� NHUXVDNDQ� SHUWXNDUDQ�
JDV� GDQ� SHPHQXKDQ� QXWULVL� NXUDQJ� GDUL� NHEXWXKDQ� WXEXK�� 6HWHODK� GLODNXNDQ�
WLQGDNDQ�NHSHUDZDWDQ�PDND�PDVDODK�NHSHUDZDWDQ�NHWLGDNHIHNWLIDQ�EHUVLKDQ�MDODQ�
QDIDV�� NHUXVDNDQ� SHUWXNDUDQ� JDV� GDQ� SHPHQXKDQ� QXWULVL� NXUDQJ� GDUL� NHEXWXKDQ�
WXEXK�VXGDK�WHUDWDVL�6DUDQ�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�DGDODK�SHQHOLWLDQ�LQL�GDSDW�
GLNHPEDQJNDQ�ODJL�XQWXN�SHQXOLV�VHODQMXWQ\D�SDGD�DVXKDQ�NHSHUDZDWDQ�\DQJ�OHELK�
ULQFL� ODJL� XQWXN� PHQJKDVLONDQ� DVXKDQ� NHSHUDZDWDQ� \DQJ� OHELK EHUNXDOLWDV� GDQ�
EHUPDQIDDW�EDJL�NOLHQ�

.DWD�.XQFL��$VPD��NHWLGDNHIHNWLIDQ�EHUVLKDQ�MDODQ�QDIDV��$VXKDQ�

.HSHUDZDWDQ*HURQWLN
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,QWDQ�$\X]D���������*HURQWLN�1XUVLQJ�&DUH�LQ�1\��6�ZLWK�$VWKPD�LQ�WKH�3HUDZDQJ�+HDOWK�
&HQWHU� :RUN� $UHD� LQ� ������ &DVH� 6WXG\� 6FLHQWLILF� 3DSHUV�� 3HNDQEDUX� 1XUVLQJ� 6WXG\�
3URJUDP��1XUVLQJ�'HSDUWPHQW��+HDOWK�3RO\WHFKQLF�0LQLVWU\�RI�+HDOWK��5LDX��6XSHUYLVRU�
����+��+XVQDQ��6.3��0.0���,,��1V��:LZLHN�'HOYLUD��6�.HS���0�.HS

$VWKPD� LV� D� FKURQLF� GLVHDVH� WKDW� LQWHUIHUHV� ZLWK� WKH� DLUZD\� GXH� WR� LQIODPPDWLRQ� DQG�
VZHOOLQJ�RI�WKH�ZDOOV�LQ�WKH�DLUZD\�VR�WKDW�LW�EHFRPHV�YHU\�VHQVLWLYH�WR�WKH�HQWU\�RI�IRUHLJQ�
REMHFWV�WKDW�FDXVH�H[FHVVLYH�UHDFWLRQ��$V�D�UHVXOW��WKH�DLUZD\V�QDUURZ�DQG�WKH�DPRXQW�RI�
DLU� HQWHULQJ� WKH� OXQJV� GHFUHDVHV�� 7KLV� FDXVHV�ZKHH]LQJ�� FRXJKLQJ�� FKHVW� WLJKWQHVV�� DQG�
EUHDWKLQJ� SUREOHPV�� HVSHFLDOO\� DW� QLJKW� �6RHGDUWR�� ������� 7KH� SXUSRVH� RI� WKLV� SDSHU� LV�
WKDW� VWXGHQWV� DUH� DEOH� WR� JLYH� *HURQWLN� 1XUVLQJ� &DUH� WR� 1\�� 6� ZLWK� $VWKPD� LQ� WKH�
3HUDZDQJ� +HDOWK� &HQWHU� :RUN� $UHD�� 7KLV� UHVHDUFK� PHWKRG� XVHV� DQ� DSSURDFK� ZKLFK�
LQFOXGHV�DVVHVVPHQW��QXUVLQJ�GLDJQRVHV��QXUVLQJ�LQWHUYHQWLRQV��LPSOHPHQWDWLRQ�RI�QXUVLQJ�
DQG�HYDOXDWLRQ�RI�QXUVLQJ�FRQGXFWHG�RQ�0DUFK��������������7KH�UHVXOWV�RI�WKH�DVVHVVPHQW�
RQ� 1\�� 6� REWDLQHG� VLJQV� DQG� V\PSWRPV� LQFOXGH� KHDY\� WHUUDFH� EUHDWK�� FKHVW� WLJKWQHVV��
DFFRPSDQLHG�E\�FRXJKLQJ��DQG�DOVR� WKH�FOLHQW� IHHOV� WLUHG�DQG�GHFUHDVHG�FOLHQW�DSSHWLWH��
1XUVLQJ� GLDJQRVHV� WKDW� DUH� UDLVHG� DUH� WKH� LQHIIHFWLYHQHVV� RI� WKH� DLUZD\� FOHDUDQFH��
GDPDJH�WR�JDV�H[FKDQJH�DQG�IXOILOOPHQW�RI�QXWULHQWV�OHVV�WKDQ�WKH�ERG\
V�QHHGV��$IWHU�WKH�
QXUVLQJ� DFWLRQ� LV� FDUULHG� RXW�� WKHQ� WKH� SUREOHP� RI� QXUVLQJ� WKH� LQHIIHFWLYHQHVV� RI� WKH�
FOHDUDQFH�RI�WKH�DLUZD\��GDPDJH�WR�WKH�JDV�H[FKDQJH�DQG�IXOILOOPHQW�RI�QXWULHQWV�OHVV�WKDQ�
WKH� ERG\
V� QHHGV� KDYH� EHHQ� UHVROYHG�� 6XJJHVWLRQV� IRU� IXUWKHU� UHVHDUFK� LV� WKDW� WKLV�
UHVHDUFK�FDQ�EH�GHYHORSHG�IXUWKHU�IRU�IXUWKHU�DXWKRUV�RQ�QXUVLQJ�FDUH�LQ�PRUH�GHWDLO�WR�
SURGXFH�KLJKHU�TXDOLW\�QXUVLQJ�FDUH�DQG�EHQHILW�FOLHQWV�

.H\ZRUGV��$VWKPD��LQHIIHFWLYHQHVV�RI�DLUZD\�FOHDUDQFH��*HURQWLN�1XUVLQJ�&DUH


