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:DWHU�LV�HVVHQWLDO�IRU�DOO�IRUPV�RI�OLIH��VHUYLQJ�DV�D�FULWLFDO�FRPSRQHQW�IRU�ELRORJLFDO�SURFHVVHV��
DJULFXOWXUH�� DQG� LQGXVWULDO� DFWLYLWLHV�� ,W� LV� D� YLWDO� UHVRXUFH� WKDW� VXSSRUWV� HFRV\VWHPV�� KXPDQ�
KHDOWK�� DQG� HFRQRPLF� GHYHORSPHQW�� PDNLQJ� LWV� FRQVHUYDWLRQ� DQG VXVWDLQDEOH� PDQDJHPHQW�
FUXFLDO�IRU�WKH�IXWXUH��7KHUHIRUH��WKLV�VWXG\�ZDV�IRFXVHG�RQ�GHWHUPLQLQJ�WKH�ZDWHU�TXDOLW\�DQG�
PLFURSODVWLF�FRQWDPLQDWLRQ�VWDWXV�RI�VXUIDFH�ZDWHU�DW�WKH�KHDG�DQG�WUDQVLWLRQDO�UHJLRQV�RI�WKH�
0DKD�2\D�EDVLQ��7KH�0DKD�2\D�FURVVHV�WKUHH SURYLQFHV�DQG�IRXU�GLVWULFWV�LQ�6UL�/DQND��7KLUW\�
VXUIDFH�ZDWHU� VDPSOLQJ� ORFDWLRQV�ZHUH� VHOHFWHG� IRU� WKH� VWXG\� E\� UHSUHVHQWLQJ� WKH� KHDG� DQG�
WUDQVLWLRQDO� UHJLRQV� RI� WKH�0DKD�2\D� ������.P�� IURP� WKH�$KXSLQL�(OOD� WR�$OODZZD�ZLWKLQ�
)HEUXDU\� E\� XVLQJ� D� JUDE� VDPSOLQJ� WHFKQLTXH� LQ� WKH� VLPLODU� GLVWDQFH� PHWKRG�� 6DPSOLQJ��
WUDQVSRUWDWLRQ� DQG� DQDO\VLV� ZHUH� SHUIRUPHG� XVLQJ� VWDQGDUG� PHWKRGV�� :DWHU� VDPSOHV� ZHUH�
DQDO\VHG� IRU� S+�� 7RWDO� 'LVVROYHG� 6ROLGV� �7'6��� (OHFWULFDO� &RQGXFWLYLW\� �(&��� WXUELGLW\��
&KORULGH��7RWDO�+DUGQHVV �7+��DQG�03V��7KH�S+��7'6��(&��DQG�&KORULGH�ZHUH�LQ�WKH�GHVLUDEOH�
OLPLW�ZKLOH� LQFUHDVLQJ� WKH� WXUELGLW\� OHYHOV�DORQJ� WKH� ULYHU��$FFRUGLQJ� WR�3HDUVRQ�FRUUHODWLRQ�
DQDO\VLV��D�PRGHUDWH�SRVLWLYH�FRUUHODWLRQ�ZDV�REVHUYHG�LQ�(&�DQG�7'6�ZLWK�S+��$GGLWLRQDOO\��
$�PRGHUDWH� SRVLWLYH� FRUUHODWLRQ�ZDV� IRXQG� EHWZHHQ�(&� DQG�7+��7KH� ORFDWLRQ�0�� KDV� WKH�
KLJKHVW�FRQFHQWUDWLRQ�RI�PLFURSODVWLF�SDUWLFOHV��H[FHHGLQJ�����SDUWLFOHV�Pñ��7KH�0���KDV�WKH�
ORZHVW�FRQFHQWUDWLRQ�RI�PLFURSODVWLF�SDUWLFOHV�RI����SDUWLFOHV�Pñ��)LEHUV�ZHUH�WKH�GRPLQDQW�W\SH�
RI�PLFURSODVWLF� LQ� WKH�0DKD�2\D�VXUIDFH�ZDWHU� UHSUHVHQWLQJ�����RI� WKH� WRWDO� DEXQGDQFH�RI�
PLFURSODVWLFV��SDUWLFXODUO\�����RI�EOXH�ILEHUV�DQG�����RI�EODFN�ILEHUV���,W�ZDV�QRWLFHG�WKDW�WKHUH�
ZDV� QR� VLJQLILFDQW� FRUUHODWLRQ� EHWZHHQ� WKH� DEXQGDQFH RI� PLFURSODVWLFV� DQG� ZDWHU� TXDOLW\�
SDUDPHWHUV�� +RZHYHU�� WKH� ILQGLQJV� KLJKOLJKW� WKH� XUJHQW� QHHG� IRU� HIIHFWLYH� PDQDJHPHQW�
VWUDWHJLHV�WR�PLWLJDWH�SODVWLF�SROOXWLRQ�DQG�SUHVHUYH�ZDWHU�TXDOLW\�LQ�WKH�0DKD�2\D�EDVLQ�
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