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7KH� QXPHURXV� GRFXPHQWHG� QHJDWLYH� HIIHFWV� RI
PDULFXOWXUH� RQ� WKH� HQYLURQPHQW� DUH� FRQQHFWHG� HVSH�
FLDOO\�WR�WKH�DFFXPXODWLRQ�RI�XQHDWHQ�IRRG�DQG�IHFHV�LQ
VHD�ZDWHU�DQG�LQ�RQ�WKH�VHGLPHQW��7R�HYDOXDWH�WKH�LQIOX�
HQFH�RI�WKH�ILVKHU\�SROOXWLRQ�RQ�KHWHURWURSKLF�SODQNWRQLF
EDFWHULDO� FRPPXQLWLHV�� VSDWLDO�DQG� WHPSRUDO�GLIIHUHQFHV
LQ�WKH�DEXQGDQFH��JURZWK�UDWHV�DQG�EDFWHULDO�FRPPXQLW\
VWUXFWXUH� ZHUH� VWXGLHG� LQ� WKH� *XOI� RI� 7ULHVWH� �1RUWKHUQ
$GULDWLF��RQ����2FWREHU�������$W�WKH�VDPH�WLPH��GLIIHU�
HQFHV�LQ�WKH�FKHPLFDO�SDUDPHWHUV��WRWDO�VXVSHQGHG�VROLGV
�766��DQG�QXWULHQW�OHYHOV��DQG�SK\VLFDO�SDUDPHWHUV��EDVLF
RFHDQRJUDSKLF�SDUDPHWHUV��ZHUH�IROORZHG�WRJHWKHU�ZLWK
���KRXU�FXUUHQW�PHDVXUHPHQWV�

6DPSOLQJ�ZDV� FDUULHG�RXW� DW� WKH� VWDWLRQV� DURXQG� WKH
ILVK�FDJH�DQG�DORQJ�WKH�WUDQVHFW�IURP�WKH�FDJH�ORFDWHG�LQ�
VLGH� WKH� %D\� RI� 3LUDQ� WRZDUGV� WKH� UHIHUHQFH� VWDWLRQ� OR�
FDWHG�������P�DZD\�LQ�WKH�PLGGOH�RI�WKH�*XOI�RI�7ULHVWH�
$�QHZ�VDPSOLQJ�V\VWHP�ZDV�GHVLJQHG�WR�SURYLGH�DFFXUDWH
GDWD� DW� GLIIHUHQW� VDPSOLQJ� ORFDWLRQV�� 8QGHUZDWHU� VDP�
SOHUV�ZHUH� FRQVWUXFWHG� LQ� D� FLUFOH� DW� D� GLVWDQFH� RI� ��P
DURXQG� WKH�RSHUDWLQJ� ILVK�FDJH� ��� ORFDWLRQV��DQG�DQRWKHU
FLUFOH�DW�D�GLVWDQFH�RI����P�DURXQG�WKH�ILVK�FDJH����ORFD�
WLRQV���(DFK�ERWWOH����O��ZDV�IL[HG�RQ�DQ�XQGHUZDWHU�PHWDO
IUDPH����P�EHORZ� WKH�VXUIDFH��$OO�VDPSOLQJ�ERWWOHV�ZHUH
RSHQHG�VLPXOWDQHRXVO\�FROOHFWLQJ�VHDZDWHU�VDPSOHV�DW�DOO
ORFDWLRQ�DURXQG� WKH� ILVK�FDJH�� 6DPSOLQJ�ZDV�SHUIRUPHG
EHIRUH� IHHGLQJ�DQG���KRXUV�DIWHU� WKH� IHHGLQJ�RI� WKH� ILVK�
7KH� UHVXOW� IRU� HDFK� SDUDPHWHU�ZDV� H[SUHVVHG� DV� D� UDWLR
�. �&EI�&DI��EHWZHHQ�WKH�YDOXHV�EHIRUH�DQG�DIWHU�IHHGLQJ�

3UHOLPLQDU\�UHVXOWV�VKRZHG�WHPSRUDO�DQG�VSDWLDO�GLV�
WULEXWLRQ� RI� EDFWHULDO� DEXQGDQFH� DQG� JURZWK� UDWHV� DV
ZHOO�DV�766��DPPRQLD�DQG�QLWUDWH�FRQFHQWUDWLRQV��ZKLFK
ZHUH� UHODWHG� WR�GLVWDQFH� IURP� WKH� ILVK� IDUP� DQG� WR� SUH�
IHHGLQJ� DQG� SRVW�IHHGLQJ� FRQGLWLRQV�� ,Q� WKH� YLFLQLW\� RI
ILVK�FDJH��WKH�DEXQGDQFH�YDOXH�RI�KHWHURWURSKLF�EDFWHULD

ZDV� ����WLPHV� KLJKHU� FRPSDULQJ� ZLWK� WKH� EDFWHULDO
DEXQGDQFH�DW� WKH� UHIHUHQFH� VWDWLRQ�� 6LJQLILFDQWO\� KLJKHU
���WLPHV��ZDV�DOVR� WKH�JURZWK� UDWH�RI� WKH� WRWDO�EDFWHULDO
SRSXODWLRQ��+LJK�3�%� UDWLR�DOVR� UHIOHFWV� LQWHQVLYH�EDFWH�
ULDO�PHWDEROLF�SURFHVV�LQ�WKH�YLFLQLW\�RI�WKH�ILVKHU\�

%DFWHULDO�FRPPXQLW\�FRPSRVLWLRQV�DORQJ�WKH�WUDQVHFW
ZHUH�GHWHUPLQHG�ZLWK�QHZ�PROHFXODU�PHWKRGV��VXFK�DV
),6+��)OXRUHVFHQW�LQ�VLWX�+\EULGL]DWLRQ��DQG�'**(��'H�
QDWXULQJ� *UDGLHQW� *HO� (OHFWURSKRUHVLV��� $QDO\VLV� RI� WKH
EDFWHULDO� FRPPXQLW\� FRPSRVLWLRQV� ZLWK� ),6+� PHWKRG
KDV� VKRZQ� WKDW� EDFWHULDO� JURXSV� IURP� VXEFODVVHV�.��� ��
DQG� ��3URWHREDFWHULDH� DV� ZHOO� DV� &\WRSKDJD�)ODYR�
EDFWHULD�%DFWHURLGHV�JURXS�DQG�9LEULR�JURXS�ZHUH�SUHV�
HQW� LQ� DOO� WKH� VDPSOHV� DORQJ� WKH� WUDQVHFW�� $OWKRXJK� DOO
EDFWHULDO�JURXSV�ZHUH�SUHVHQW�LQ�WKH�ZDWHU�VDPSOHV�DORQJ
WKH� WUDQVHFW�� WKHUH�ZDV�D� JUHDW�GLIIHUHQFH� LQ� SHUFHQWDJH
RI� WKH� HDFK� JURXS� DW� VHSDUDWH� VWDWLRQV�� ,Q� WKH� FHQWUH� RI
WKH� ILVK� FDJH� GRPLQDWHG� WKH� JURXS� RI� QLWULI\LQJ� DPPR�
QLD�R[LGL]LQJ� EDFWHULD�� FRPSDUHG� WR� UHPRWH� VWDWLRQV� RQ
WKH� WUDQVHFW�� ZKHUH� &\WRSKDJD�)ODYREDFWHULD�%DFWHUR�
LGHV�JURXS�DQG�9LEULR�JURXS�ZHUH�SUHGRPLQDQW��$QDO\VLV
RI� WKH� EDFWHULDO� FRPPXQLW\� FRPSRVLWLRQV� ZLWK� '**(
PHWKRG�KDV�JLYHQ�VLPLODU�UHVXOWV�WKDW�DOVR�VKRZ�WKH�SUHV�
HQFH�RI�YDULRXV�EDFWHULDO�JURXSV�ZLWKLQ�D�SDUWLFXODU�VDP�
SOH�DV�ZHOO�DV�VSDWLDO�GLIIHUHQFHV�DORQJ�WKH�WUDQVHFW�

6LJQLILFDQW� GHFUHDVH� LQ� EDFWHULDO� FDUERQ� SURGXFWLRQ
ZDV� REVHUYHG� ZLWK� GLVWDQFH� IURP� WKH� SROOXWLRQ� VRXUFH
DFFRUGLQJ� WR� WKH� UDGLRDFWLYH� OHXFLQ� PHWKRG�� 7KH� SUH�
OLPLQDU\�UHVXOWV�RI�PHWDEROLFDOO\�DFWLYH�EDFWHULDO�JURXSV�
GHWHUPLQHG�ZLWK� WKH�%UG8�'**(�PHWKRG�� KDYH� VKRZQ
WKDW�WKH�VDPH�EDFWHULDO�JURXSV�ZHUH�PHWDEROLFDOO\�DFWLYH
DW�DOO�VWDWLRQV�DORQJ�WKH�WUDQVHFW�

0HDVXUHPHQWV� RI� WHPSRUDO� GLIIHUHQFHV� LQ� WKH� DEXQ�
GDQFH�DQG�JURZWK�UDWHV�RI�WKH�WRWDO�EDFWHULDO�SRSXODWLRQ
ZHUH�FDUULHG�RXW�DW�WKH�VWDWLRQV�DURXQG�WKH�ILVK�FDJH�EH�
IRUH� DQG� WKUHH� KRXUV� DIWHU� WKH� IHHGLQJ� RI� WKH� ILVK�� $IWHU
WKH� IHHGLQJ��D� VLJQLILFDQWO\�KLJKHU�EDFWHULDO�FDUERQ�SUR�
GXFWLRQ� ZDV� PHDVXUHG�� 7KH� UHVXOWV� ZHUH� FRPSDUDEOH
ZLWK� WKH� LQFUHDVHG� UDWLR� EHWZHHQ� WKH� WRWDO� VXVSHQGHG
VROLGV��766��DQG�QXWULHQW� OHYHOV�PHDVXUHG�EHIRUH�DQG�DI�
WHU� IHHGLQJ�� 7KH� LQFUHDVHG� EDFWHULDO� FDUERQ� SURGXFWLRQ
FRXOG�EH�GXH�WR�WKH�KLJKHU�FRQFHQWUDWLRQV�RI�WKH�766�DQG
QXWULHQW�OHYHOV�LQ�WKH�VXUURXQGLQJ�RI�WKH�ILVKHU\�


