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,Q� WKLV� VWXG\�� HIIHFWV� RI� GLIIHUHQW� QLWURJHQ� DSSOLFDWLRQV� GXULQJ� VRZLQJ� WR� SXPSNLQ� JURZWK�� \LHOG��
HYDSRWUDQVSLUDWLRQ�DQG�ZDWHU�XVH�HIILFLHQF\�ZHUH�LQYHVWLJDWHG�XQGHU�LUULJDWHG�DJULFXOWXUH�LQ�.D\VHUL�SURYLQFH�
RI�0LGGOH�$QDWROLDQ�5HJLRQ�RI�7XUNH\��7KH�VWXG\��GHVLJQHG� LQ� FRPSOHWHO\�UDQGRPL]HG�EORFN�SORWV�ZLWK���
UHSOLFDWLRQV�� ZDV� FRQGXFWHG� LQ� WKH� H[SHULPHQWDO� DUHD� RI� (UFL\HV� 8QLYHUVLW\� $JULFXOWXUDO� 5HVHDUFK� DQG�
7UDLQLQJ�&HQWHU��'HYHOL�SXPSNLQ�SRSXODWLRQ��&XFXUELWD�SHSR /����FRPPRQO\�JURZQ�LQ�UDLQIHG�DJULFXOWXUH�LQ�
WKH�UHJLRQ��ZDV�XVHG��7KH�WUHDWPHQWV�ZHUH�1���1����1����1����1���DQG�1����WKDW�FRQVLVWHG�RI�DSSOLFDWLRQV�
RI� ���� ����� ����� ����� ���� DQG� ����� RI� SXPSNLQ� QLWURJHQ� QHHG�� UHVSHFWLYHO\�� 7KH� UHVW� RI� QLWURJHQ�
DPRXQWV�ZHUH�DSSOLHG�E\�IHUWLJDWLRQ� LQ���FRQVHFXWLYH� LUULJDWLRQV�DQG�DOO� WUHDWPHQW�ZHUH�UHFHLYHG� WKH�VDPH�
DPRXQW�RI�QLWURJHQ��6RLO�PRLVWXUH�RI�WKH�WUHDWPHQWV�ZHUH�PRQLWRUHG�E\�QHXWURQ�PHWHU��'HSOHWHG�ZDWHU�IURP�
URRW�]RQH�ZDV�DSSOLHG�E\�GULS�LUULJDWLRQ�V\VWHP��7KH�KLJKHVW�WRWDO� OHDI�DUHD�ZDV�GHWHUPLQHG�LQ�1����ZKLOH�
WKH� KLJKHVW� WRWDO� FKORURSK\OO� DPRXQWV� ZHUH� GHWHUPLQHG� LQ�1��� DQG�1�����1LWURJHQ� DSSOLFDWLRQV� ELJ� WKDQ�
����GXULQJ�VRZLQJ� LQFUHDVHG�ZDWHU�XVH�HIILFLHQF\��IUXLW�GLDPHWHU��IUXLW�\LHOG��VHHG�\LHOG�SHU�IUXLW�DQG�VHHG�
\LHOG��VLJQLILFDQWO\��6HHG�\LHOG�LQ�1����ZDV�IRXQG������� KLJKHU�WKDQ�VHHG�\LHOG�LQ�1���7KH�OHDVW�QLWURJHQ�
UDWH�GXULQJ�VRZLQJ�IRU�'HYHOL�SXPSNLQ�SRSXODWLRQ�ZDV�RIIHUHG�DV�����NJ�SHU�KD�XQGHU�FRQWUROOHG�LUULJDWLRQ�
FRQGLWLRQV��
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