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7KH�8GDZDODZH 5HVHUYRLU�LQ�6UL�/DQND�VXSSRUWV�LUULJDWLRQ��FXOWLYDWLRQ��DQG�SRZHU�JHQHUDWLRQ�
ZKLOH� H[SHULHQFLQJ�ZDWHU� OHYHO� IOXFWXDWLRQV� GXH� WR� VHDVRQDO� FOLPDWLF� YDULDWLRQV�� 7KLV� VWXG\�
DQDO\]HV�WKH�UHVHUYRLU
V�VSDWLR�WHPSRUDO�FKDQJHV�LQ�ZDWHU�UHWHQWLRQ�FDSDFLW\�IURP������WR������
XVLQJ�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6��DQG�UHPRWH�VHQVLQJ�WHFKQLTXHV��7KLV�VWXG\�DLPV�
WR�ILOO�WKH�NQRZOHGJH�JDS�E\�DQDO\]LQJ�WKH�LQIOXHQFLQJ�IDFWRUV�VXFK�DV�FOLPDWH�FKDQJH�DQG�ODQG�
XVH�ODQG�FRYHU��/8/&��DOWHUDWLRQV��7KH�VWXG\�XWLOL]HG�WHPSRUDO�/DQGVDW�GDWD�LQFOXGLQJ�/DQGVDW�
���70�LPDJHV�IURP������DQG�������/DQGVDW�����2/,�7,56�LPDJHV�LQ������DQG������WR�H[WUDFW�
WKH�VXUIDFH�ZDWHU�DUHD�RI�WKH�UHVHUYRLU�GXULQJ�ERWK�GU\��-XO\��DQG�ZHW��1RYHPEHU��VHDVRQV�XVLQJ�
1RUPDOL]HG�'LIIHUHQFH�:DWHU�,QGH[��1':,���$GGLWLRQDOO\��VDPH�WHPSRUDO�VDWHOOLWH�GDWD�ZHUH�
HPSOR\HG� WR� GHULYH� /8/&� PDSV� IRU� WKH� UHVSHFWLYH� \HDUV� WKURXJK� VXSHUYLVHG� LPDJH�
FODVVLILFDWLRQ�WHFKQLTXH��VSHFLILFDOO\�XVLQJ�WKH�PD[LPXP�OLNHOLKRRG�DOJRULWKP��&OLPDWLF�GDWD�
ZHUH�GHULYHG�IURP�WKH�&HQWHU IRU�+\GURPHWHRURORJ\�DQG�5HPRWH�6HQVLQJ��&+56��GDWD�SRUWDO�
WR�DQDO\]H�WKH�WHPSRUDO�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH�WUHQGV��7KH�ILQGLQJV�UHYHDO�D�GHFOLQLQJ�
WUHQG�LQ�ZDWHU�FDSDFLW\�IURP������WR�������'XULQJ�WKH�ZHW�VHDVRQ��ZDWHU�FDSDFLW\�GHFUHDVHG�
IURP������������DF�IW�WR������������DF�IW�UHVSHFWLYHO\��7KH�GU\�VHDVRQ�GHSLFWV�DQ�HYHQ�VKDUSHU�
GHFOLQH��IURP������������DF�IW�WR����������DF�IW��/8/&�FKDQJHV�LQGLFDWHG�D�UHGXFWLRQ�LQ�IRUHVW�
FRYHU� IURP�����������DFUHV� WR�����������DFUHV��ZKLOH�EXLOW�XS�DUHDV�H[SDQGHG� IURP��������
DFUHV�WR����������DFUHV��UHIOHFWLQJ�VXEVWDQWLDO�WUDQVIRUPDWLRQV�LQ�/8/&��1RWDEO\��WKH�ORZHVW�
UHFRUGHG�WHPSHUDWXUH�RI����&�LQ�1RYHPEHU������FRUUHVSRQGHG�ZLWK�WKH�KLJKHVW�ZDWHU�FDSDFLW\�
RI������������DFUH�IHHW��ZKHUHDV� WKH�KLJKHVW� WHPSHUDWXUH�RI����&� LQ������DOLJQHG�ZLWK� WKH�
ORZHVW�FDSDFLW\�RI����������DFUH�IHHW��2YHUDOO��WKH�ILQGLQJV�GHPRQVWUDWH�D�FRQVLVWHQW�GHFUHDVH�
LQ� ZDWHU� FDSDFLW\� GXULQJ� ERWK� VHDVRQV� RYHU� WKH� ���\HDU� SHULRG�� DORQJVLGH� D� VWHDG\� ULVH� LQ�
WHPSHUDWXUHV�� 7KLV� REVHUYHG� RVFLOODWLRQ� LQ� ZDWHU� FDSDFLW\�� LQIOXHQFHG� E\� GHIRUHVWDWLRQ��
XUEDQL]DWLRQ��DQG�FOLPDWH�FKDQJH��XQGHUVFRUHV�WKH�LPSDFW�RI�ERWK�FOLPDWLF�DQG�DQWKURSRJHQLF�
IDFWRUV�RQ�WKH�UHWHQWLRQ�FDSDFLW\�RI�WKH�UHVHUYRLU�
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