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��� $OWVFKXO� 6�)�� 7�/� 0DGGHQ� $�$� 6FKDIHU� -� =KDQJ� =� =KDQJ� :�

0LOOHU� DQG '�-� /LSPDQU ����� *DSSHG %/$67 DQG 36,�%/$67�

D QHZ JHQHUDWLRQ RI SURWHLQ GDWDEDVH VHDUFK SURJUDPV� 1XFOHLF

$FLGV 5HV� ��� ����������

��� $WODV� 5�0� ����� 0LFURELDO GHJUDGDWLRQ RI SHWUROHXP K\GURFDU�

ERQV� DQ HQYLURQPHQWDO SHUVSHFWLYH� 0LFURELRO� 5HY� ��� ��������

��� $WODV� 5�0� DQG 5� %DUWKD� ����� +\GURFDUERQ ELRGHJUDGDWLRQ DQG

RLO VSLOO ELRUHPHGLDWLRQ� $GY� 0LFURE� (FRO� ��� ��������

��� %DOED� 0�7�� 1� $O�$ZDGKL� DQG 5� $O�'DKHU� ����� %LRUHPHGLD�

WLRQ RI RLO�FRQWDPLQDWHG VRLO� PLFURELRORJLFDO PHWKRGV IRU IHDVLELO�

LW\ DVVHVVPHQW DQG ILHOG HYDOXDWLRQ� -� 0LFURELRO� 0HWKRGV ���

��������

��� %DUWKD� 5� DQG -�7� 'LEEOH� ����� 7KH HIIHFW RI LURQ RQ WKH ELRGHJ�

UDGDWLRQ RI SHWUROHXP LQ VHD ZDWHU� $SSO� (QYLURQ� 0LFURELRO� ���

��������

��� %DUWKD� 5� DQG 5�0� $WODV� ����� 7KH PLFURELRORJ\ RI DTXDWLF RLO

VSLOOV� $GY� $SSO� 0LFURELRO� ��� ��������

��� %DUXDK� -�1�� <� $OUR\� DQG 5�,� 0DWHOHV� ����� ,QFRUSRUDWLRQ RI

OLTXLG K\GURFDUELRQV LQWR DJDU PHGLD� $SSO�0LFURELRO� ��� ���U

��� &ROOLQV� &�+�� 3�0� /\QH� DQG -�0� *UDQJH� ����� &ROOLQV DQG

/\QH¶V 0LFURELRORJLFDO 0HWKRGV� �WK HG� %XWWHUZRUWK�+HLQHPDQQ

/WG� 2[IRUG� 8�.�

��� GH $]HYHGR:DVFK� 6�,�� -�5� YDQ GHU 3ORHJ� 7�0DLUH� $� /HEUHWRQ�

$� .LHQHU� DQG 7� /HLVLQJHU� ����� 7UDQVIRUPDWLRQ RI LVRSURS\�

ODPLQH WR /�DODQLQRO E\ 3VHXGRPRQDV VS� 6WUDLQ .,(��� LQYROYHV

1�JOXWDP\ODWHG LQWHUPHGLDWHV� $SSO� (QYLURQ�0LFURELRO� ��� �����

�����

��� $OOH\� -�)� DQG /�5� %URZQ� ����� 8VH RI VXEOLPDWLRQ WR SUHSDUH

VROLG PLFURELDO PHGLD ZLWK ZDWHU�LQVROXEOH VXEVWUDWHV� $SSO� (QYL�

URQ� 0LFURELRO� ��� ��������

��� .LP� 0�+� ����� 0LFURELDO FKDUDFWHUL]DWLRQ IRU WKH DVVHVVPHQW RI

WKH ELRUHPHGLDWLRQ SRWHQWLDO RQ 0*3 VRLOVU -� .RUHD 6ROLG :DVWH

(QJU 6RFU �� �������U

��� .L\RKDUD� +�� .� 1DJDR� DQG .� <DQD� ����� 5DSLG VFUHHQ IRU EDF�

WHULD GHJUDGLQJ ZDWHU�LQVROXEOH� VROLG K\GURFDUERQV RQ DJDU SODWHV�

$SSO� (QYLURQ�0LFURELRO� ��� ��������

��� 0F&OD\� .�� 6�+� 6WUHJHU� DQG 5�-� 6WHIIDQ� ����� ,QGXFWLRQ RI WRO�

XHQH R[LGDWLRQ DFWLYLW\ LQ 3VHXGRPRQDV PHQGRFLQD .5� DQG

3VHXGRPRQDV VS� VWUDLQ (193&� E\ FKORULQDWHG VROYHQWV DQG

DONDQHV� $SSO� (QYLURQ� 0LFURELRO� ��� ����������

��� 0F*LOO� :�%�� 0�-� 5RZHOO� DQG '�:�6� :HVWODNH� ����� %LR�

FKHPLVWU\� HFRORJ\� DQG PLFURELRORJ\ RI SHWUROHXP FRPSRXQGV LQ

VRLOS S� �������U ,Q (�$ 3DXO DQG -�1� /DGG� 6RLO ELRFKHPLVWU\U

9RO��� 'HNNHU� 1HZ <RUN�

��� 0RULDUW\� )� ����� (FRWR[LFRORJ\� WKH VWXG\ RI SROOXWDQWV LQ HFR�

V\VWHPV� �QG HG� $FDGHPLF 3UHVV� /RQGRQ�

��� 2OLYLHUL� 5�3�� $� %DFFKLQ� 1� 5REHUWLHOOR� /�2� 'HJHQ� DQG $�

7RQROR� ����� 0LFURELDO GHJUDGWLRQ RI RLO VSLOOV HQKDQFHG E\ D

VORZ�UHOHDVH IHUWLOL]HU� $SSO� (QYLURQ� 0LFURELRO� ��� ��������

��� 5DGHKDXV� 3�0� DQG 6�. 6FKPLGW� ����� &KDUDFWHUL]DWLRQ RI D

QRYHO 3VHXGRPRQDV VS� WKDW PLQHUDOL]HV KLJK FRQFHQWUDWLRQV RI

SHQWDFKORURSKHQRO� $SSO� (QYLURQ� 0LFURELRO� ��� ����������

��� 6DLWRX� 1� DQG 0� 1HL� ����� 7KH QHLJKERXU�MRLQLQJ PHWKRG� D

QHZ PHWKRG IRU UHFRQVWUXFWLQJ SK\ORJHQHWLF WUHHV�0RO� %LRO� (YRO�

�� ��������

��� 6DPEURRN� -�� (�)� )ULWVFK� DQG 7� 0DQLDWLV� ����� 0ROHFXODU &ORQ�

LQJ� D ODERUDWRU\ PDQXDO� �QG HG� &ROG 6SULQJ +DUERU /DERUDWRU\�

&ROG 6SULQJ +DUERU�

��� =R%HOO� &�(� ����� $FWLRQ RI PLFURRUJDQLVPV RQ K\GURFDUERQV�

%DFWHULRO� 5HY� ��� �����

��� =R%HOO� &�(� �����0LFURELDO PRGLILFDWLRQ RI RLO LQ WKH VHDS S� ����

���� 3URFHHGLQJV RI WKH MRLQW FRQIHUHQFHV RQ SUHYHQWLRQ DQG FRQ�

WURO RI RLO VSLOOV� $PHULFDQ ,QVWLWXWH RI 3HWUROHXP� :DVKLQJWRQ�

'�&�

��� :DONHU� -�'�� 5�5� &ROZHOO� DQG /� 3HWUDNLV� ����� %LRGHJUDGDWLRQ

UDWHV RI FRPSRQHQWV RI SHWUROHXP� &DQ� -� 0LFURELRO� ��� �����

�����

��� :LVFKQDN� &�� )�(� /|IIOHU� -� /L� -�:� 8UEDQFH� DQG 5� 0�OOHU�

����� 3VHXGRPRQDV VS� 6WUDLQ ���� DQ DHURELF α�ω�GLFKORURDONDQH
GHJUDGLQJ EDFWHULXP� $SSO� (QYLURQ� 0LFURELRO� ��� ���������U

�5HFHLYHG )HEUXDU\ �� �����$FFHSWHG 0D\ ��� �����



9RO� ��� 1R� � :J ª�^� 3VHXGRPRQDV VS� *(1(&2 � ���

$%675$&7 � ,VRODWLRQ DQG &KDUDFWHUL]DWLRQ RI 'LHVHO 2LO 'HJUDGLQJ %DFWHULXP� 3VHXGRPRQDV VS� *(1(&2 �

,VRODWHG IURP 2LO &RQWDPLQDWHG 6RLO

-RQJ�.ZDQJ /HH� 0RR�+RRQ .LP� DQG +\XQJ�6RR 3DUN
 �6DPVXQJ (QJLQHHULQJ� 5	'

&HQWHU� <RQJLQ �������� .RUHD�

:LWK WKH HQULFKPHQW FXOWXUH WHFKQLTXH� EDFWHULDO VWUDLQV ZKLFK GHJUDGH GLHVHO RLO ZHUH LVRODWHG IURP VRLO

FRQWDPLQDWHG ZLWK GLHVHO RLO� 2QH RI WKH LVRODWHV QDPHG *(1(&2 � VKRZHG WKH KLJKHVW DFWLYLW\ IRU HPXOVLILFDWLRQ RI

GLHVHO RLO DV ZHOO DV WKH KLJKHVW JURZWK UDWH� 7KLV VWUDLQ� *(1(&2 �� ZDV LGHQWLILHG DV D 3VHXGRPRQDV VS� EDVHG RQ LWV

ELRFKHPLFDO� SK\VLRORJLFDO FKDUDFWHULVWLFV DQG ��6 U'1$ VHTXHQFHV� 7KH RSWLPDO FXOWXUDO FRQGLWLRQV IRU FHOO JURZWK

DQG RLO HPXOVLI\LQJ DFWLYLW\ RI LWV FXOWXUH ZHUH DV IROORZ� ��R& IRU WHPSHUDWXUH� ��� IRU S+� 'LHVHO RLO GHJUDGDWLRQ ZDV

DQDO\VHG E\ WKH JDV FKURPDWRJUDSK\� 0RUH WKDQ ��� RI �� WUHDWHG GLHVHO RLO ZHUH FRQYHUWHG LQWR D IRUP QR ORQJHU

H[WUDFWDEOH E\ PL[HG RUJDQLF VROYHQWV DIWHU �� KRXUV LQFXEDWLRQ�


